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The Result of a Proper Technique — 


STRONGER-THAN-STEEL Die Castings are the result of 
the development of a proper technique for the production 
of aluminum bronze parts on a commercial basis—a de- 
velopment that has made available to modern industry 
that valuable combination of desirable properties for 
which aluminum bronze has long been known. Prior to 
the introduction of STRONGER-THAN-STEEL parts, how- 
ever, the extensive use of aluminum bronze in industry 
was retarded by the difficulty of preventing the inclu- 
sion, in the alloy, of aluminum oxide, an impurity which 
causes a lack of uniform dependability in its behavior. 
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are produced by a special vacuum die casting process 
which positively eliminates inclusions of aluminum 
oxide as well as the porosity (shrink holes) some- 
times associated with die casting. 


The molten aluminum bronze is drawn by vacuum 
into a steel die in such a way that it rises in a 
smooth, continuous flow without the effects of 
nozzling, spraying, or pouring. Whatever aluminum 
oxide is formed, is deposited in a thin film on the 
walls of the die cavity, where it is harmless, and not 
within the body of the metal. 


As a result, STRONGER-THAN-STEEL Die Castings 
have shown, over a period of years of actual use as 
parts of many industrial products, that long-sought- 
after combination of properties of aluminum bronze. 
Among the most important of these are great 
strength, suitable hardness, ability to withstand 
shock and abrasion, and high resistance to corrosion 
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——qualities well suited to the exacting requirements 
of today’s products. 


The die casting process of manufacture adds to this 
combination two other qualities of equal importance 
—a clean smooth finish and an accuracy which, in 
general, exceeds one half of one percent of the 
linear dimensions. 





To secure this exceptional combination of desirable 
properties for parts in your product, specify 
STRONGER-THAN-STEEL Die Castings, with their 
average tensile strength of 85,000 Ib. per square 
inch, a hardness of 66 Rockwell B as cast, a uni- 
formity in size and shape that materially reduces the 
cost of machining parts of intricate or unusual shape, 
a dependability against wear and shock, a high re- 
sistance to corrosion, and an absence of aging 
changes. 


Send for illustrated bulletin, No. 5. 
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HIGHLIGHTS 


by H. W. GILLETT 


O YOU want to know what 
metallurgical engineers are say- 
ing, the world over? Look in the 


Sponge Iron for Steel Making 


Sponge iron advocates have often 
claimed that sponge iron as a raw 
material for steel making was good for 
what ailed steel because of its freedom 
from nitrogen. Now come Barrett and 
Wood (page MA 555 R 1) to show that 
sponge iron is higher in N than usual 


steels. 


Aluminum Conductor Cable 
\ugustin (page MA 590 L 1) claims 
that aluminum is O. K. as a material 
for conductor cable, even in corrosion 
resistance and that all its faults are 
due to the way it is put up, on the basis 

of 16 years of German experience. 


Do Not Use Scrap Copper 


Thews (page MA 558 L 1) says the 
way to use copper, brass and bronze 
scr.p in the foundry is not to use it, but 
to refine it into secondary ingot and 
use that. 


Acid Resistant Bronze 


Giesseretpraxis (page MA 557 L 8) 
mentions an acid resistant phosphor- 
bronze with over 24%% Sb. It has to be 
cast in dry sand to avoid porosity and 
hot to avoid cracking. 


High Purity Iron 


According to Turner (page MA 565 
L 4), high purity iron can’t be made by 
hydrogen reduction if the container has 
SiO. in its make up, since Si contami- 
Nation ensues. 


Get Yourself a Little Ingot 


Dettmar (page MA 566 R 7) sug- 
gests a new use for iron as a heat stor- 
age medium in house heating or in dry- 
ing equipment. 


A Furnace What Am a Furnace 


According to Iron & Coal Trades Re- 
mew (page MA 568 R 3) German pro- 
ducers are making an 8 ton, 300 cycle 
high frequency steel furnace. 


Blisterless Scale 


In order to produce an iron oxide 
ay that doesn’t blister, Griffiths (page 
MA 58 R 1) advocates adding water 


vapor to the oxidizing furnace atmos- 
phere. 


Phosphate Coatings 


Rackwitz (page MA 587 L 1) dis- 
cusses the history and the patent litera- 
ture of phosphate coatings for rust pre- 
vention on ferrous materials. 


Tin Plate 


Teitz and 3 other Russians (page 
wd "and R 8) conclude that surface 
ee on sheet for tin plate is 

Olly due to improper rimming, so that 

oles in the ingot are improperly 
ted. Overheating of the sheet bar 
accentuates the trouble. Russia’s yield 


Primitive plate is only some 16% 
from the Sheet bar. r : 


Current Metallurgical Abstracts. 


Here are some of the points cov- 
ered by authors whose articles are 
abstracted in this issue. 








Aircraft 


A review of the work of the Bureau 
of Standards since 1925 on the causes 
for and the prevention of intercrystalline 
embrittlement of duralumin is given by 
W. Mutchler (page MA 587 R 1). 


Cobalt in High Speed Steel 


According to Yamaguchi (page MA 
560 R 1) even common high speed steel 
in Japan contains 0.8% Co. 


Know How! 


We can remember when the early 
experiments on chromium plating of 
cutting tools were classed as rank fail- 
ures even by those who had suggested 
it, and the proposal to try chromium 
plating of gages was vetoed by a mili- 
tary official supposed to know most 
about the gage problem. Now Chamber- 
land (page MA 560 R 8) reports 300- 
600% improvement in many types of 
tools and 500-1000% on gages, by Cr 
plating. Know-how and pertinacity 
bring success. 


Aluminum from Clay? 


According to Floe (page MA 555 
L 5), production of Al from clay is 
“feasible,” and probably will compare 
favorably in cost with present methods 
of manufacture from bauxite. In view 
of the disastrous economic results of 
trials so far this seems a bold if not a 
rash prophesy. Why not have the TVA 
amuse themselves with this problem? 
If they do, we hope they start on a 
small scale so that only a few more 
government millions will be scattered 
to the winds. 


Calcium Silicon Alloys 


Calcium silicon alloys, says Weiner 
(page MA 555 L 6) are best made by 
using calcium carbide as reducing agent. 


How Do the Tools Work? 


According to Gottschalk and Doan 
(page MA 555 L 2) you can reduce the 
iron-tungsten ore ferberite to metal 
with hydrogen or natural gas instead of 
smelting it to ferro-tungsten and make 
high speed steel with it that analyzes all 
right. One would feel more comfortable 
about it if he also knew that the un- 
reduced impurities in the ore were harm- 
less and that the tools behaved right in 
cutting. 


Chromium Plating 


Dobrovsky (page MA 572 L 2) re- 
ports a kind of “spotting out” on Cr 
plated deposits, which difficulty was re- 
moved when the object was wetted be- 
fore placing in the bath. 


Selenium Plate 


At a chemical meeting in London it 
was stated (page MA 573 R 6) that a 
thin coating of selenium on metals was 
a better protection against salt spray 
than any paint tried. 


Cast Iron Grate Bars 


According to Zeh and Piwowarsky 
(page MA 584 R 2) Ni, Cr and Mo are 
no help in low carbon (under 2.7%) cast 
iron for grate bars, but a great help in 
that of 3.3% C. 


18-8 vs. Lower Alloy Steels 


Friedewald (page MA 584 R 4) says 
that German steam plants don’t think 
much of 18-8 for superheater tubes and 
are installing lower alloy steels instead. 


Endurance Testing 


Two sets of English investigators 
(page MA 577 L 1-4) describe new 
methods of endurance testing applicable 
to hard drawn or patented steel wire. 
In these high strength materials the en- 
durance limit is not as nearly predictable 
from static properties as in softer steels. 
Gill and Goodacre suggest that endur- 
ance properties at stresses above the en- 
durance limit are of importance. 


No Laps 


Sykes and Bampfylde (page MA 582 
L 1) find that laps can be prevented in 
ingots of steels high in Al if the 
ingot mold is filled with carbon tetra- 
chloride vapor. 


Rapid Gaging of Wire 
Schmid (page MA 574 R 4) utilizes 
a photoelectric cell to record the ex- 
tent of the shadow cast by a very tiny 
wire passing continuously before it, 
and thus show any variation in diam- 
eter of the wire. 


Magnification 30,000 


A supermicroscope is described by 
Jennigson (page MA 578 R 1) and by 
Lutz (page MA 578 L 1) in which 
electron rays are used instead of light. 
Magnifications up to 14,000 have been 
obtained, and up to 30,000 is expected to 
be attained. Instead of lenses electrical 
coils are used for focusing, thus ex- 
amination of metals at high temperature 


should be facilitated. 


Die Casting 
A few hundredths of one per cent 
impurity in die casting zinc is detri- 
mental to corrosion resistance (page 
MA 574 R 2). High purity aluminum 
is necessary for good die casting. CSB. 
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SILK PURSES 
FROM SOWS’ EARS 


T has been said that modern synthetic chemistry can make 

silk purses from sows’ ears. It can be done by very smart 

chemists at a very high cost but it isn’t recommended as a means 
of making money. 

We doubt whether metallurgical skill has reached the point 
where the ZINC Die Casting Alloys of the A.$. T. M. and the 
S. A. E. specifications, which are based on years of research 
with Horse Head Special ZINC, can be made from any lesser 
grade of material than Horse Head Special ZINC. 

Made by methods that assure its uniform purity, Horse Head 
Special ZINC is further safeguarded by regular and scrupulous 
sampling and analysis. 

We also think it is good business to use metals of similar 
quality to supply the other constituents in ZINC Die Casting 
Alloys. Our Zamak alloys are made with such metals. 

In short we think that silk purses can best be made of silk 
and that in the long run any manufacturer or user of ZINC 
Die Casting Alloys will find metals of analytically established 


purity the most economical raw materials. 


NOTE: Again the Research Division speaks for 
the Advertising Division with the authority gained 
through many years of study of the metallurgy of ZINC. 


HORSE HEAD (onnomtadauny 


THE NEW JERSEY ZINC COMPANY, 160 FRONT STREET, NEW YORK 
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, INTERESTING discussion among the com- 
mittee members arose this fall at the 
neeting of the Metallurgical Advisory Com- 


mittee to the Bureau of Standards. A report had been 
given on the study of the venerable red brass 85-5-5-5, 
in relaiion to the test bar type, pouring temperature 
and th: individual or collective presence of impurities 
permit'ed by present specifications, As the study was 
based .n the composition ranges of the specification, 
the usval static tensile tests laid down in the specifi- 
cations had so far been employéd. 


The suggestion was made that other types of tests 


‘be emp oyed as the work went on, since in some alloys 


hydra tightness shows an almost inverse relation 
to tens:\ec strength. The discussion then touched on 
what |-ck of hydraulic tightness was due to. Of 


course, « hydraulic test shows up the leakers, but how 
is one going to find out whether the leakers come from 
something in the metal or from something avoidable 
in the melting, molding and casting procedures, and 
further, whether by varying either the composition or 


the procedure to match each other, the troubles can- 
not be avoided? 


_ Dr. Johnston remarked that a test was merely an 
engineering convention and that it was not enough to 
know that a test was reproducible in the hands of 


Various observers, but whether it really evaluated the 


property one wished to measure. 


This brought out comment on the sodium cyanide 
etch test for revealing the free carbides in stainless 
steel, which, it was stated. gives results seldom in- 
lerpreted alike by two observers and hence, as an ac- 
ceptance test, it is classed by many commentators as 
a barrier to progress. The spiral casting for determin- 
ing the castability of metals was mentioned (in regard 
lo steel) as involving both the viscosity of the metal 
and its hlm-forming ability and a desire was expressed 
fo have tests that would separate the two factors. 
os member of the committee defended the test 
ec A os vd ground that it does ‘lump 
Which fa ing the ability of the metal to fill a mold, 

ra just what the test is aimed to show. 

Samp ethet Commented on a case where, on the 
Would be bert. necause some is good, a whole lot 
the basis «¢ re bin for wire rope was evaluated on 
would stand “Bgtee eT of twists the individual wires 
is not th tage vhere, a fact, the maximum number 

Weerticut. um number for the best quality for 

Th r service. 
falls agthag may bear a bit of elaboration. Testing 
of Selec: ages categories-—that done in course 

or the producer’s information, and that 


EprroriAL COMMENT 


“What Good isa Test, Anyway?” 


performed on the final product for acceptance by the 
consumer. . Meaningless or misleading tests of the first 
category seldom survive very long, but if a useless test 
of the second category is imposed, it may survive be- 
cause a producer’s objection to it is liable to be in- 
terpreted by the consumer as an attempt to force 
inferior goods past the barrier, and to strengthen his 
determination to impose that test. 

Few tests actually measure the engineering property 
that is to be utilized. One can cite the yield strength 
for structural steel and the electrical conductivity for 
copper conductors as direct evaluations, but most 
generally the engineer really wants a set of properties 
that experience or reasoning tells him will be connoted 
rather than shown directly by conventional tests. We 
determine the hardness number when what we will 
really utilize is compressive strength, wear resistance, 
or something else we expect a hard material to have. 

In the case of bearing metals, it is unlikely that any 
of the conventional tests on which such metals are 
specified directly measures any property required, and 
certainly there is as yet no. yardstick for several 
properties that must be present. 

We have often found it helpful to look at a test 
not as a test at all, but as a type of service and to 
consider that it evaluates materials for that service. 
With that attitude of mind one is less prone to assume 
that because A is better than-B in that test service, 
it need be in other service, more likely to add other 
tests that evaluate factors arising in other services, 
less inclined to split hairs on tiny differences in test 
figures and more liable to stand off and view the sum 
total of the properties in relation to the exact use to 
which the material is to be put. 

It isn’t very helpful to know how to spell and pro- 
nounce a word in a foreign language unless we know 
how to translate it. And very often the usual and 
literal translation is so affected by the context that 
the word may have many different shades of meaning. 

The phrase “the interpretation of a test” is an apt 
one. Too often the engineer who tests and the engi- 
neer who uses, each knows only his own language. 
The worst difficulty is that sometimes there is no word 
in either language for what the user really needs to 
express, and the specification imposed is merely a sort 
of sign language that something is wanted. When the 
user can stop pointing down his throat and tell the 
producer whether he needs a piece of apple pie or a 
tonsil operation, he’ll come nearer getting the one he 
wants. He won’t be charged for a fifty dollar opera- 
tion when a nickel piece of pie is supplied, either. 


H. W. GILiett 
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Uncontrolled, electricity is valueless, frequently destructive. Its utility lies entirely in 
its control. @ In the manufacture of steel, control is equally vital and means of its 
positive accomplishment have been eagerly sought. Carnegie now offers plain car- 


Write today ‘ 
bon steels in which all quality factors, including grain size, are accurately controlled 


for the informative 
booklet “Carnegie and predetermined. Their significance to steel users is their greatly extended field 


Controlled Steels’’ of usefulness. Let our metallurgists discuss this important development with you. 


CARNEGIE Woreeis 


Product of CARNEGIE STEEL COMPANY * Subsidiary of United States Sicel Corporation * PITTSBURGH, PENNSYLVAN 
Pacific Coast Representatives * COLUMBIA STEEL COMPANY + San Francisco, California 
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The paper machine is es- 
sentially a device for al- 
lowing carefully screened 
pulp of constant consist- 
ency to flow onto a hori- 
zontal wire screen, made 
in the form of an endless 
belt and traveling con 
stantly away from the sl 
point where the pulp 

flows on it. 


METALS and ALLOYS in the 
PULP andPAPER INDUSTRY 





By J. D. MILLER* 


ire in use in the pulp and paper industry. 
Application of these materials may be divided 
mto two classes, those general uses which this 
industry has in common with most industrial plants 
and those inherent to this industry. To the first class 
belong common steel for sheet, rolled shapes, pipe 
and structural uses, power plant equipment and the 
common alloys as cast iron, brass and bronze. 

This discussion will be confined to metals used for 
Process equipment, covering in a general way the 
Vatious unit operations and the metals which are in 
use to meet the particular service conditions of these 
Operations. 

_ Briefly, the major processes of the pulp and paper 
industry are the removal of the lignin from certain 
species of wood, thus liberating the cellulose content of 
€ wood in various states of purity, depending on 
the pulping process, and the forming of this cellulose 
into a continuous web of paper. In the chemical pro- 
fesses, the soft woods, spruce, hemlock and balsam, 
até usually pulped by the acid or sulphite process and 
the hard woods and pines by either the soda or Kraft 
Processes. It may be noted that the work of Dr. 
€rty at Savannah, Ga., may ultimately result in in- 
cluding the pines in the list of woods commercially 
amenable to sulphite pulping. 
aries of the pulping process, the first step in 
Preparation is chipping, whereby the wood is 
uced to chip size to assist in the penetration of 
© Cooking agent. This is done by rotating discs 


A VARIETY OF METALS AND ALLOYS 
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* Ch: F : 
Soe Chemist, York Haven Division, Continental Paper and Bag 


to which hardened steel knives are attached. The 
service is severe and the knives are removed for 
grinding after about four hours’ service. Hard-fac- 
ing alloys have been introduced for application to the 
cutting edges, with encouraging results. These alloys 
are also being used for chipper throats, building up 
worn pump shafts, as cutting edges for machine tools 
and various applications where hard abrasive: wear 
is encountered, 

The cooking reagent for sulphite pulping is a solu- 
tion of calcium bisulphite containing an excess of 
sulphur dioxide, and is prepared by burning sulphur 
in rotary or spray type burners, cooling the gas in 
lead coolers, and passing the cooled gas into towers 
containing limestone or into milk of lime. Total sul- 
phur dioxide in the acid at this point is about 3.5% 
and is increased to from 5 to 6% by relief gas from 
the digesters. The sulphur dioxide production and 
cooling is similar to that of the sulphuric acid indus- 
try, with the gas from the burner at from 800° to 
1800° F. being conveyed to the cooler in cast iron 
pipe. Although the life of these pipe is relatively 
short, being about one year at the junction with the 
lead cooler pipes, alloy content cast iron of greater 
heat and corrosion resistance has not replaced the 
cheaper common cast iron. Cold cooking acid is 
handled in antimony lead pipe with acid-resistant 
bronze or chrome-nickel steel pumps and fittings. 

A modern sulphite digester may be 15 ft. in diam- 
eter and 50 ft. high, of welded or riveted construc- 
tion and may produce 20 tons of pulp per cook. To 
date the steel shell has been lined with silica brick, 
although the use of an alloy steel lining has been 
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seriously suggested. Two methods of application have 
been proposed. The first is the welding of a thin 
sheet of alloy steel of about 1/64” thickness to the 
shell and all parts of the interior exposed to the 
cooking acid which will attain a temperature of about 
300° F. at 80 lbs. pressure. Vessels for the oil indus- 
try have been constructed in this manner and success- 
fully operated at higher pressures and temperatures. 
The second method is the use of a composite layer 
of alloy steel which is made an integral part of the 
common steel shell through an intermediate layer of 
pure iron. If the metallurgical problems involved can 
be satisfactorily handled on pots of the dimensions 
given, and the life be at least equal that of the silica 
brick, which is from 5 to 10 years, the pulp industry 
would benefit by avoiding the costly shutdowns for 
patching and relining, as well as obtain a greater 
productive capacity per digester by eliminating the 
thick brick lining, 

In the direct method of cooking, steam is admitted 
into the digester after it has received the charge of 
acid and chips and the cover placed. To admit steam 
at the desired rate, it is necessary to relieve sulphur 
dioxide gas from the digester, and this gas at tem- 
perature up to maximum, saturated with water vapor 
and carrying some entrained organic matter, is cooled 
in water submerged lead pipe or alloy steel tubular 
coolers. The cooled relief gas is vented into the cook- 
ing acid storage tanks in usual practice. 

Until a few years ago pipe for handling this hot 
relief was either extra heavy copper or brass, with 
fittings of acid-resisting bronze of 85 Cu-10 Sn-5 Pb. 
The excellent progress made by the metallurgical in- 
dustry has resulted in the gradual elimination of all 
non-ferrous alloys from the hot end of the process 
and the substitution of Cr-Ni steel for all valves, fit- 
tings, thermometer wells, cover-liners, strainers, pipe 
or tubing and circulating pumps for circulating sys- 
tems. In general, castings for this service conform 
to the specifications of the Technical Association of 
the Pulm and Paper Industry, which were drawn in 
cooperation with all the producers of these castings. 
Minimum values specified are 20% Cr-9% Ni, with 
carbon at 1/100 the Cr content and Mo optional up 
to 4%. Results obtained from this analysis have been 
generally good, particularly when all non-ferrous 
metals have been eliminated from the systems. Good 
results have been obtained from the marginal alloy 





It is essential that every trace of bark should be removed from wood that 
is to be used for making pulp. The bark colors the pulp and fills the 
paper with dirt specks. 
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A view of the operating floor of the sulphate recovery plant, showing the 
connection between the smelter and rotary incinerator, 


18-8 for pipe and tubing, although the tendency js 
to raise the alloy content to assure greater perma- 
nence, 

It should be noted that these alloys have made 
possible the indirect cooking method, wherein the acid 
is circulated during the cook through a tubular heater 
constructed entirely of alloy steel. Advantages ob- 
tained include greater pulp uniformity, heat economy 
and better control of cooking by avoiding dilution of 
the cooking acid by the heating steam. 


While results with these alloy steels have been 
generally good, their austenitic structure seems to 
make them sensitive to many factors during falrica- 
tion and installation. Due probably to one or more 
of these factors, often beyond control, castings or 
pipe with standard analysis and heat-treatment, will 
fail prematurely. This has led to the use to .ome 
extent of the non-austenitic steels, with Swedish 
practice tending to the 27% Cr-4.5% Ni-1.5° Mo 


analysis trade-named Avesta. This alloy as wil as 
plain 27% Cr appear totally resistant in sulphite s: rvice 
and are reported as being particularly good in cases 


of high sulphur trioxide content of cooking acid, and 
are more readily machinable, Whether either or 
both of these alloys will prove more satisfactory in 
this country than the alloys now in service will depend 


on intensive trials in service. 

The soda and sulphate pulping processes have no 
comparable problems as the alkaline cooking reagents 
permit the use of unlined digesters and iron or steel 
accessories, 

At the completion of the sulphite cook, the blow 
valve is opened and the contents of the digester are 
blown into a tank with a perforated bottom to per- 
mit the waste acid to drain from the pulp and later 
to be thoroughly washed from the pulp by water. 
Perforated 18-8 sheets have replaced acid-proof tile 
or wood bottoms in practically all recent installations. 

In a few instances, the waste acid is evaporated in 
copper evaporators or neutralized and evaporated in 
iron evaporators using charcoal iron tubes. As it 
comes from the digester, the waste acid contains about 
5% sulphur dioxide and some organic acids. It 1s 
likely that an alloy steel could be used to replace 
copper to advantage when unneutralized acid is evap 
orated. 

In the case of the soda and sulphate processes, the 
waste liquor is washed from the pulp in a battery of 
diffusers and evaporated to about 50% solids content. 
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In the causticizing tank lime is added to a solution of soda ash. The 

lime mud produced is thoroughly washed to remove all traces of caustic 

soda by repeated washing, settling and decantation until the sludge is as 
free from alkali as possible. 


Iron tubes may be used, although Monel metal has 
been found to be more satisfactory for this service. 
After concentration, the so-called black liquor is 
burned to recover the sodium salts, which are then 
causticized by lime. The recovery furnace in which 
the concentrated liquor is burned constitutes the mate- 
rials problem of these processes. Furnace linings are 
usta ly of soapstone or chrome brick, with service life 
of about one year. A promising start to the solution 
of this problem has been made. A _ water-jacketed 
stee| smelter body which had been in continuous service 
for 18 months was reported as showing no indica- 
tions of wear at the end of that period. An added 
feature was the production of hot water equivalent 
to 3,000 Ibs. of steam per ton of pulp, which was avail- 
able for pulp washing. 

Since the above pulping processes use a reagent 
to remove the lignin from the wood, they are termed 
cheinical processes, and the pulp chemical pulp. Ground 
wood pulp or mechanical ulp is produced in large 
tonnages as it constitutes 5 0%- 80% of the fiber in 
ne\\s print, and is made by pressing bolts of wood 
aga nst the surface of revolving sandstones or arti- 
ficial stones, by hydraulic pressure. Usually no severe 
corrvsion problem exists, although when the flushing 
water is recirculated, the organic acids may build up 
a concentration sufficient to produce a pH of as low 
as 4.4. In such cases 18-8 alloy steel has been found 
Satisiactory to meet the condition for pumps and fit- 
tings 

in all the pulping processes, it is necessary to remove 
slivers, knots and uncooked chips from the pulp. This 
is acc omplished by rotary or flat screens. The replace- 
ment of the usual bronze screen plates by chro- 
mium plated plates has increased screening efficiency 
as that hard surface retains hole or slot dimensions 
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and reduced the tendency for the screens to plug. 

When it is desired to store mill produced pulp, 
this may be done by removing a part of the water 
from the pulp as it comes from the screens, and 
running the pulp to tanks or further drying on so- 
called wet machines which press the pulp to water 
content of about 65%, when the pulp may be handled 
in lap form. Water removal is done by screening 
the water suspension through a wire-covered cylinder, 
which revolves in a vat containing the stock. In 
cases of mills using wet machines, the cylinders are 
usually covered with worn or damaged Fourdrinier 
wires, although tests indicate that 18-8 wire is very 
suitable for the service if the backing wire is of the 
same material. 

In the manufacture of white papers it is necessary 
to bleach the stock. This is accomplished by the use 
of bleach liquor usually prepared at the mill from 
liquid chlorine. Two stage bleach is finding favor, 
with a preliminary treatment of the pulp with a solu- 
tion of chlorine, washing of the pulp to remove the 
materials affected by the chlorine, and finally giving 
the puip a normal hypochlorite bleaching. 

Chlorine solutions and bleach liquor are corrosive 
to metals and the use of metals is avoided when pos- 
sible. Bleachers are lined with tile. When bleach 
lines are kept filled with solution, wrought iron and 
steel may be used. Chromium-nickel cast iron, or the 
high silicon iron alloys assure greater permanence for 
valves, fittings and accessories 

Of particular importance is . the avoiding of iron 
contamination after the pulp has been bleached, and 
pipe lines for bleached stock are usually of wood, 
copper or other iron-free materials. Cement lined 
pipe has met with success in several instances. For 


A view of the sulphite digesters, showing the blow lines and liquor and 
steam inlets. 
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this service stainless steel should find application, al- 
though to avoid the cost handicap, it would probably 
be necessary to resort to the thin sheet of alloy applied 
to common steel. 

Before forming into the sheet of paper, it is neces- 
sary to mechanically brush out most of the cellulose 
fibers, thereby producing a frayed or fibri'lated effect 
on the otherwise relatively smooth surface of the 
fibers. When frayed to the proper extent, the sheet 
will be of more uniform formation and greater 
strength than if not so treated, due to greater oppor- 
tunity for the fibers to interlock during the formation 
of the sheet ot paper. 

This stocx preparation is done in what are called 
beaters, in batches of from 1,000 to 2,000 Ibs. of stock, 
in usual practice. Beaters are of several designs, 
with the most common being an elliptical tub of wood 
or cast iron, separated for about half the length of 
the tub by a partition called the mid-feather. The 
stock is caused to circulate around the mid-feather 
by a beater roll rotating on one side of the mid-feather 
and located at the middle of the tub. This beater 
roll is a cylinder of width equal to the space between 
the mid-feather and the wall of the tub, and provided 
with metal bars arranged on the periphery of the 
roll, similar to a paddle wheel. The roll rotates above 
a bed plate which contains similar bars, and the 
clearance between the roll and bed plate is adjustable 
by vertical motion of the roll. Beating is done from 
20 minutes to 18 hours depending on the stock being 
treated. 

While in the beater the stock is dyed if required 
and sized. The latter operation converts the water- 
apsorbent cellulose to a more water-resistant materfal, 
and is accomplished by the addition of a solution of 
rosin size, which after being thoroughly mixed with 
the fibers is precipitated by the addition of aluminum 
sulphate. When the aluminum sulphate is added to the 
beater in solution, rubber, lead or Duriron equipment 
is used. Usually this precaution is avoided by addi- 
tion of the sulphate in dr¥ form. 


Dried pulp leaving the dryer and being conveyed to the hopper ready 
for baling. After baling the pulp is ready for shipping. 
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The Jordan machine gives the paper-stuff the last refining touch before it 

goes to the paper machine. Each little bundle of fibers is separated and 

distributed throughout the material in such a manner as to make the 
whole stock consistent and homogeneous. 


Due tu the acidity of aluminum sulphate solutio: 
the pH of the beater water may be as low as 4.2 
This acidity together with the hard mechanical service 
due to close clearance between the beater roll and 
bed-plate introduces a problem of the best materia\ 
for beater-bars and bed-plate. In handling bleached 
stock where iron contamination is to be avoided, bronze 
bars have been standard, but in recent years chrome 
steel of 14% Cr or 18 Cr-8 Ni steel have been meet- 
ing with favor, as the corrosion resistance is quite 
satisfactory and, being harder, resistance to mechan 
cal wear is greater, thus reducing the costly bar 
placement. For coarse papers common steel bars 
frequently used. 


A second step in stock refining in general use is 
Jordaning. The Jordan is a conical plug rotating in 
a conical shell, both lined lengthwise with bars, with 
the clearance between the plug and shell controlled 


by movement of the plug. This service is compar 

to beater service, and the same materials are used. 
With the stock suitably prepared for the particular 

grade of paper to be made, the next step is the forma- 

tion of the sheet. In the case of board or very heavy 


cards, the thick sheet is formed on one or more 
cylinders covered with a screen of brass or bronze 
wire, each cylinder rotating in a vat containing the 
water suspension of the fibers. The separate wet 


sheets are subsequently pressed together and dried 
In the formation of paper other than board, the 
stock is run at about .5% consistency onto a con- 
tinuous web of about 65 mesh wire, which permits 
a large part of the water to drain from the stock, 
thus forming the sheet. The interlacing of the fibers 
is encouraged by shaking the wire before the fiber 
concentration has become too high. When the con- 
centration reaches a certain point, it is impossible 
for the fibers to change position in the wet sheet. 
The Fourdrinier paper machine which is distin- 
guished by this moving endless web of wire on W hich 
the sheet is formed, together with the accessory equip- 
ment, is an interesting item from the metallurgical 
viewpoint. Of greatest importance is the wire itself, 
which, due to its delicate structure and hard service, 
enters into the cost of manufacture of paper to the 
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extent of from 25 to 50 cents per ton of paper made. 
The magnitude of this cost may be appreciated when 
one considers that companies manufacturing 500 tons 
of paper per day are not uncommon. 


This machine wire may be 100 ft. long and 300 
inches wide and traveling at speeds up to 1,500 ft. per 
min. It is carried on a horizontal or sloping plane 
by table rolls during the time the stock suspension 1s 
on the wire. During one revolution of the wire it 
passes over suction boxes for further removal ot 
water from the sheet, around the couch roll, which 
may be of the suction type or the old style solid roll, 
on which a second roll is riding, and after being car- 
ried on rolls to the head-box end of the Fourdrinier, 
will pass around the breast-roll to again receive the 
water suspension of stock. The high speed and re- 
peated flexing of the wire, together with accidental 
denting account for the short life of the wires. 

\i\though considerable research has been done on 
wires in Europe and this country, copper, brass and 
phosphor bronze continue to be the standard metals, 
with bronze usually used on the high-speed machines. 
So far the only real results from all the investigations 
have been improvements in seam formation and more 
uniform quality of wires of the different standard 
weaves due to closer control of metal quality and 
fabrication on the part of the wire manufacturers. 
When the unusual physical properties and corrosion 
resisiance of the 18-8 alloy were being made known 
a fe. years ago, several wires were drawn and woven 
of this material. Naturally the repeated flexing of 
the \ ire caused brittleness and short life of the wire. 
They were not as good as the non-ferrous alloys 
and in no way approached the answer to the problem. 


Certainly the problem is most inviting and although 
we have apparently made no great progress in the 
substitution of a better alloy for the work, it is hoped 
that in the future further research will uncover better 
alloys and better wires to the mutual benefit of the 
metallurgical industry and the paper industry. In this 
connection it may be recalled that the present quality 
of Cr-Ni steel castings for sulphite service is due to 
an extent to the splendid cooperation between the pro- 
ducers and consumers of these products. The two 
problems are not identical, but the experience in the 
one may serve as a guide for the future for the other. 


A number of different alloys are used in the con- 
struction of a paper machine, particularly the Four- 
drinier or wet end. Several metals have been used 
for table and wire carrying rolls, including rubber cov- 
ered or bare aluminum, brass and stainless steel. The 
latter alloy is finding favor with the more progressive 
_ Machine manufacturers as a substitute for wood for 
» Save-all vats, as the tendency for stock, slime and 
| Buer to accumulate is greatly reduced by the polished 
) Steel surfaces. Other applications of stainless steel 
» fe for slices, Fourdrinier and felt suction boxes. A 

» Steel box can be made twice as rigid and of half the 

) Weight of the old cast type non-ferrous boxes or even 
= # box fabricated from non-ferrous sheets and shapes. 


Stainless steel, due to its hardness and toughness 
~ also makes good suction-box covers and is being used 
in large quantities for various other small parts as 

crews, bolts, nuts and ties that pass across the 
achine and are subject to corrosion. It is being ex- 
wtimented with for use in anti-friction bearings, and 
ne of the most progressive manufacturers has ex- 
*d himself as looking forward to a continuous 
in the use ‘of stainless stecl on various parts 
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of the paper machine, including some parts for the 
dry end where corrosion resistance is not a factor. 


Chromium plating has had quite wide application in 
the industry as the more durable wearing surfaces 
reduce maintenance costs and frequently improve 
manufacturing processes. Plating for Fourdrinier 
suction box covers, press felt suction box covers, crep- 
ing doctors and calender rolls are typical examples, 
aside from screen plates previously mentioned. 


Nitrided steel offers possibilities for application on 
a paper machine. With a case hardening effect ap- 
proaching diamond hardness and an apparent total 
resistance to paper making chemicals, the material 
when highly polished may be used for suction box 
covers and other parts where abrasion resistance and 
chemical inertness are essential. Nitriding of ordinary 
steel bolts makes them corrosion resistant at a cost 
considerably lower than stainless steel. 


If one were to try to anticipate the paper machine 
of the future, it would probably lead to a machine 
constructed largely of stainless materials, and possess- 
ing operating characteristics superior and more per- 
manent than the machine of today. 


Processing subsequent to the formation of the sheet 
and mechanical removal of water include drying of 
the wet sheet on a series of steam heated dryers, which 
are usually plain cast-iron, and finishing on calender 
stacks, if necessary. Usually calender rolls are plain 
cast-iron also, with chill hardened surfaces. Better 
strength and surface properties can probably be had 
by the use of an alloy cast iron as one of the nickel 
irons. Such a base metal with chromium plate if de- 
sired should be a marked improvement over the com- 
mon cast iron for both calender rolls and dryers. 


This discussion has covered in a general way some 
of the major applications of metals in the paper in- 
dustry. Certainly these new products of the metal- 
lurgical industry are most welcome. It may be safely 
predicted that new equipment in the future will be 
utilizing these new materials to the fullest extent. 
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Bonding Strength of Babbitt to Steel and Bronze” 


By E. G. Soash 
Extended Abstract by H. W. Gillett 


ARGE crank pin and cross head bearings of 

182 and 120 in.? projected area operating at 

1200 and 1900 lbs/in.*? maximum bearing pres- 

sure on the low pressure side of compressors operat- 

ing at 120 r.p.m. (driven by 2000 h.p. motors) where 

there is reversal of motion, are subject to very severe 

service. The bearings are lined with %4 in. of babbitt 

of 83% Sn, 94% Cu, 7%% Sb, and gave trouble by 

the lining squeezing out and cracking in spite of 1m- 

provements in location of oil grooves, use of hardened 

cross head pins, increase-in oil feed, etc., and it was 

decided that the cause of the trouble lay in poor bond 
between steel bearing back and babbitt lining. 

An investigation of variables in bonding was under- 
taken in which 5¢” steel bolts with heads machined 
flat and to 54” square were placed in line with the 
heads %4” apart in a jig, and the babbitt poured be- 
tween the heads. Similar bolts were machined from 
various bronzes, in which case the heads were 4” 
square. The specimens were filed free from babbitt 
that had flowed over the bolt head, and pulled in 
tension. 

Variables in the cleaning, tinning and babitting of 
the bolt heads were studied. Sandblasting the steel 
bolts was found inferior to machining, as it left silica 
dust embedded in the surface, and the blast was 
liable to carry oil from the compresser, which left a 
film after the oil burned off in the tinning bath. 
Sandblasted surfaces must be cleaned. Without clean- 
ing the babbitted specimen would often come apart on 
taking from the jig. 

The following procedure, clean with hot caustic 
soda solution, wash, brush with CuSO, solution to give 
a coating of cement copper, wash, brush with 10% 
NH,OH, wash, brush again with CuSO,, wash, then 
heat, flux with ZnCl, solution, tin dip and brush with 
ZnCle, was not found efficacious, as it was difficult to 
keep the cement copper plating thin and adherent. In 
all specimens so treated, the babbitt pulled away from 
the steel. The method was discarded and pickling 
tried. , 

Pickling with HCl gave a clean surface, but one 
whose metallic lustre was soon lost, probably by oxida- 
tion. Specimens HCl pickled broke at about 6000 
Ibs./in.? average. Cleaning in hot NaOH solution (3 
lbs./gal.) gave best results, specimens averaging 7000 
lbs./in.? or over. From this point on, fluxing, tinning 
and babitting were best carried on in about the cus- 
tomary manner, but with great attention to detail. The 
specimens were preheated in the tin or solder bath for 
> minutes, fluxed in ZnCle, NH,C1 solution (satisfac- 
tory fluxes can be made from 2% Ibs. Zn, 1 gal. HCI 
or by using a dry mixture of 8%% NH,Cl, 914% 


- / 7 


ZnCl, in the proportion of one volume of this mix to 
three volumes of water), with vigorous wire brushing 
tinned 15 minutes (for steel, 5 to 10 minutes for 
bronze), the tinned surface brushed with the flux and 


_* Thesis for Mechanical Engineering, Ohio State University, 1934. 
Not published, available at Ohio State University library upon written 
authorization of the author, c/o E. I. du Pont de Nemours & Co., P. O. 
Box 1537, Charleston, W. Va. 46 typed pages. 
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babbitt poured within one minute after removal from 
the tin bath. 

No appreciable difference in strength was found 
whether the tinning bath was pure Sn or 50 Sn, 50 Pb 
if the former was operated at 300-350°C. and the 
latter at 250°-300°C. If the pure Sn bath was operated 
hotter, the coating had to be cooled to about 300°C. 
and fluxed to remove the oxide formed at the higher 
temperature. The 50:50 solder was preferred on a 
cost basis and 300°C considered the most practical 
operating temperature. 

Leaving the sample in the solder bath 15 minutes 
and keeping some ZnCl, flux on top of the bath to 
prevent drossing were considered important, as was 
re-fluxing of the tinned (either Sn or solder) surface 
before pouring the babbitt. Omitting the fluxing a/ter 


tinning was one of the surest ways of getting a poor 
bond. Any excess of Sn or solder should be wiped 


off before babbitting, as it is weaker than the babbitt. 

Babbitting as quickly as possible after tinning, so 
that the tinned surface is bright, is highly important, 
and one of the chief keys to success. 

Depending on the degree of cleanness of the steel 
surface when the tinning layer was applied and on 
that of that layer when the babbitt was applied, the 
strength of the joint ran from zero to about 9800 
lbs./in.? with an average, when using the procedure 
finally chosen, of 7000 Ibs./in.? or better. 

Bronze specimens fluxed with ZnCl, and tinned with 
50 Sn, 50 Pb, using the precautions mentioned above, 
usually gave about 13000 Ibs./in.*, though one lot of 
bronze would not tin well, and gave low values, and 
Everdur gave no better results than steel. 

The superior bonding of babbitt to bronze made it 
desirable to use bronze instead of steel backs for bear- 
ings of the compressor connecting rods. After this 
substitution, and fluxing, tinning and babbitting by the 
procedure indicated by the tests, the bronze-backed 
bearings (made from 88% Cu, 7% Sn, 3% Zn and 
2% Pb) had, at the time of writing the report, given 
over 6000 hours operation without any cracking away 
of the babbitt, which had occurred in a few days with 
the steel-backed bearing babbitted with less attention 
to securing good adherence. Information from Mr. 
Soash at the time of preparing this abstract, records 
the period of satisfactory operation on three hyper- 
compressors as 7000, 9000 and 9000 hrs. with the 


bearings still in service without signs of deterioration. 





Harbison-Walker Acquires Goldschmidt Forsterite 
Patents 


The Harbison-Walker Refractories Company has an- 
nounced the acquisition of the American rights to the 
forsterite patents of Goldschmidt and his associates 
through an exclusive royalty granted by Dr. Victor M. 
Goldschmidt of Géttingen, Germany. These patents cover 
refractories made of olivine and of the other magnesium 
silicates. Included in the group are more than a dozen 
United States and Canadian patents. Forsterite has 4 
melting point of 1910° C. (3490° F.). It is the only mag- 
nesium silicate which will remain stable at the temperature 
at which many industrial furnaces operate. Forsterite — 
the chemical formula 2 MgO: SiO; and is the princip@ 
constituent of the more refractory olivines. 

















In tl eceiver for the Bell System handset the horseshoe shaped permanent magnet is of cobalt steel and the pole pieces are of silicon steel. The 
diaphragm is of low-carbon iron. 


MAGNETIC MATERIALS 


A Survey in Relation to Structure 
By W. C. Ellis* and Earle E. Schumacher” 


Introduction 


~ AGNETIC MATERIALS may be classified 
i according to properties into two groups: 
1. soft magnetic materials, and 2. hard or 
permanent magnet materials. The differences in prop- 
erties of the two groups are illustrated in Fig. 1, which 
shows typical magnetization cycles for the two types. 
The dashed line is a normal magnetization curve while 
the closed full line is known as the hysteresis loop). 

A soft magnetic material is, in general, character- 
ized by a steeply ascending magnetization curve; that 
is, large values cf flux density are produced by small 
magnetizing forces. For certain applications where 
the flux density is low, the initial portion of the curve 
is important. For intermediate flux density applica- 
tions the steeply ascending portion is of paramount 
interest, while for higher densities, the upper portion 
iS Of prime importance. 

Another term which is widely used in discussing 
soft magnetic materials is permeability. The permea- 
bility at a given flux density is the slope of the straight 
line joining that point on the magnetization curve with 
the origin. Algebraically, it is the ratio of the flux 
density, B, to the magnetizing force, H. It depends 
upon the flux density, and for soft magnetic materials 
at low magnetizing forces, is a large quantity. The 
permeabilities usually reported in discussing magnetic 
Properties are the initial permeability, »,., and the maxi- 
mum permeability, max. The initial permeability is 
the initial slope of the magnetization curve at very 
small values of H. The maximum permeability is the 
maximum value that the ratio, B/H, attains. 

aysteresis is also of importance, especially in alter- 
ee current applications. The phenomenon of mag- 
forse breech gs results in a loss of energy in a mag- 
«lb raep when the material is carried through a 
cad ion cycle. The loss of energy is propor- 


. 
Bell Telephone Laboratories, Inc. 


tional to the area of the hysteresis loop. In soft mag- 
netic materials, the aim, in practically all cases, is to 
keep this loss a minimum. 

A hard or permanent magnet material is character- 
ized by a gradually ascending magnetization curve; 
that is, the material at all magnetizing forces has a 
relatively low permeability. To attain practical satu- 
ration is difficult, requiring in some alloys magnetizing 
forces of thousands of oersteds. The important prop- 
erties are associated with the demagnetization curve, 
that portion of the hysteresis loop between points (1) 
and (2) in Fig. 1. In general, the hysteresis loop in 
its entirety is of little importance. The constants 
usually determined in permanent magnet investigation 
are the residual induction, B,, and the coercive force, 
H,. The product of these 2 quantities (B,H.), which 
is roughly proportional to (BH) max. on the demagne- 
tization curve, has been considered by some? as a 
quality index for permanent magnet materials. 

Summarizing the general properties of soft and of 
hard magnetic materials, in the former, high maximum 
permeability is associated with low coercive force and 
a hysteresis loop of small area. In the latter, a low 
permeability is associated with a high coercive force 
and a large hysteresis loop. The range of properties 
which can be obtained in magnetic materials by alloy- 
ing and other metallurgical control is most remark- 
able. Permeabilities from 1 to over 600,000 and co- 
ercive forces from 0.012 to 600 oersteds, are attain- 
able. 

In manufacturing soft magnetic materials, the 
metallurgist strives constantly to eliminate those ele- 
ments (impurities) which broaden the hysteresis loop, 
while in the case of the permanent magnet materials, 
he intentionally adds certain of the same, or other 
elements, and resorts to heat treatments which broaden 
the loop. Some details of these procedures with well 
known materials, and also with some more recently 
developed, are described in the following pages. 
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Soft Magnetic Materials 


Magnetic Iron 

Of the ferromagnetic elements iron, nickel, and co- 
balt, iron, at the present time, is the only one of indus- 
trial importance as a soft magnetic material in the un- 
alloyed condition. Throughout the last half century, 
a continual improvement in the magnetic quality of 
iron has been effected, until at present, laboratory sam- 
ples have been prepared with permeabilities** of over 
200,000. Careful analysis of the data shows that this 
improvement has paralleled closely increases in the 
purity of the iron. 

Since the production of iron of high magnetic qual- 
ity is of considerable interest at this time, it seems 
worth while to examine in some detail, the methods 
which have been used for producing high purity iron. 
Methods which have been developed for the purifica- 
tion of iron, have, in each instance, removed from the 
iron, elements (impurities) which are harmful to easy 
magnetization. 

The elements which enter into iron as impurities 
may be grouped, structurally, into 2 classes: substitu- 
tional elements, and interstitial elements. The substi- 
tutional elements exist in the iron. structure at lattice 
points; that is, they substitute for iron atoms in the 
lattice. These elements include most of the metals, 
for example: nickel, cobalt, manganese and silicon. 
The interstitial elements enter into the iron lattice at 
intermediate points; that is, they take positions in the 
structure between the iron atoms. Elements included 
in this classification are carbon, oxygen, and nitrogen. 
It is these latter elements which, although present in 
small quantities, cause severe strains in the lattice, and 
are believed, on this account, to be particularly harm- 
ful to the magnetic softness. 

The solubilities of the interstitial elements at room 
temperature have been determined by a number of 
investigators. The most reliable values, which, because 
of the difficulties involved, probably should be consid- 
ered tentative, place the room temperature solubility 
of carbon at approximately 0.008%* ; the solubility of 
oxygen at 0.01%*; of nitrogen at 0.015%°*; and of sul- 
phur at 0.015%°®. 

The solubilities of the interstitial elements vary with 
the temperature, increasing, in general, at higher tem- 
peratures. Varying solubility provides the possibility 
of precipitation hardening, which, in the case of iron, 
results in magnetic hardening. It is this latter type 
of hardening to which the magnetic aging of iron is 
attributed. This is possible because the supersaturated 
phase will in most of these systems precipitate the 
interstitial element at room temperature in a form 
which produces severe strains with deleterious effects 
on magnetic softness. Because of their harmful ef- 
fects, the purification of iron for soft magnetic pur- 
poses has been in the direction of eliminating these 
interstitial elements. The 3 methods of purification 
which have been used are illustrated in the chart 
shown in Fig. 2. 

The ‘earliest method used was the addition in the 
molten state of a substitutional element which dimin- 
ishes.the harmful effect of interstitial elements in the 
iron lattice. Silicon* is an element beneficial in this 
respect. Its action may be explained by postulating 
that its presence decreases the solubility of carbon in 
iron. The silicon enters the iron lattice as a substi- 
tutional element, and as such, is less harmful to the 





_* Messrs. Barrett, Brown & Hadfield’ reported the magnetic proper- 
ties of iron-silicon alloys in 1900. More recent studies have been re- 
ported by Yensen.? 
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magnetic softness than the interstitial] element, carbon 
which is removed. Since silicon is also a strong deoxi- 
dizer, it will remove oxygen from the iron. These re- 
actions do not completely eliminate the carbon and 
oxygen, and consequently, although a noticeable jn- 
crease in magnetic softness is obtained, the high values 
of permeability achieved with the more efficient 
methods of purification are not reached. The improve- 
ment attained by this treatment is illustrated in Fig, 3 
by comparison of typical magnetization curves ‘fo 
Armco iron’ and for a commercial 4% silicon stee]8 
The second method of producing a purer iron con- 
sists of eliminating some of the harmful elements by 
melting in a high vacuum.® Under these conditions 
the residual carbon and oxygen in the iron will com- 
bine to form carbon monoxide, which is removed by 
the exhausting pumps. At the same time, due to the 
dissociation of the nitrides at the high temperature 
the nitrogen is similarly removed. Again, the rea tions 
do not go to completion, and residual impurities re- 
main. Another obvious disadvantage is the fact that it 
would be only accidental if oxygen and carbon were 
present in the iron in the right proportions to eliminate 
one another. If the oxygen and carbon contents of 
the raw materials are known, adjustments can theo- 
retically be made by adding either carbon or iron 
oxide, but if such a process is in commercial operation 
the writers are not aware of it. ) 

Yensen® reports a laboratory experiment in which 
this method of purification was used. A number of 
samples were prepared in high vacuum from electro- 
lytic iron. To successive samples, increasing amounts 
of carbon were added to a maximum of 0.5%. The 
maximum permeability increased with additions of 


carbon from approximately 25,000 for the sample © 


with no addition to a maximum of 61,000 for a 0.06% 
addition. From this value, the permeability dropped 
rapidly with further additions of carbon. The maxi- 
mum value of 61,000 is explained as due to the for- 
tuitous coincidence that the correct amounts of carbon 
and oxygen were present for optimum elimination. 


Vacuum melting and vacuum purification present 
some interesting possibilities in connection with the 
preparation of magnetic materials. 
vacuum melting has been developed in Germany at the 
Heraeus plant,!° where furnaces with capacities of 5 
tons are in operation. It is stated that capacities of 
20 to 30 tons can be achieved without large departures 
from the present designs. Vacuum melted metal is 
mechanically softer and works more readily than metal 
prepared by ordinary melting procedures. For mag- 
netic alloys, the combination of vacuum melting and 
casting provides facilities for preparing material with- 
out contamination by the atmosphere. There seems 
to be no reason why one cannot go further and actu 
ally carry on refining operations in the furnace. The 
future of vacuum melting and casting appears @& | 
tremely rich in possibilities, particularly for producing | 
magnetic alloys .vhere high purity is a primary com 
sideration. 

The third method of purification of iron is by treat | 
ment with an element which reacts with the interst-o5 
tial elements to form gases which are removed. Hy- 
drogen has been used for this purpose by Cioffi,” : 
the method has been described recently. The treat- 
ment is carried out at high temperatures between | 
1300° C. and the melting point of iron. Cioffi statees 








that ordinary amounts of carbon, oxygen, nitrogen, 


sulphur and phosphorus are reduced to very | 
quantities by hydrogen treatment. The excess hy¢ ~4 
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gen is either liberated as the metal cools, or, if it re- 
mains in the metal, is without harmful effects on the 
magnetic characteristics. A value of maximum per- 
meability of 280,000 has been reported’? for iron pre- 
pared in this manner. In Fig. 4 is reproduced a curve 
from the unpublished work of Ciofh showing the 
enormous improvement in magnetic softness achieved 
by the hydrogen treatment. 

The mechanism of the purification is outlined by the 
reactions in Fig. 2. The carbon is eliminated as a 
hydro-carbon gas, probably methane; the oxygen as 
water vapor; the nitrogen as ammonia or as nitrogen 
gas due to thermal dissociation of nitrides; the sulphur 
as hydrogen sulphide; and the phosphorus probably 
as phosphine. The most probable explanation to ac- 
count for the purification is that, at the high tempera- 
tures, the impurities continually diffuse to the surface 
of the sample where the reaction with hydrogen 
occurs. Another possibility is that the reactions occur 
within the body of the sample, in which case, the hy- 
drogen must diffuse in and the reaction products out. 
The first possibility appears the more promising in 
that the diffusion of reaction products through the iron 
samples would be difficult, since, in general, the prod- 
ucts are rather large molecules. 

Another type of high purity iron which is being used 
for magnetic purposes is carbonyl iron’? manufactured 
by the I. G. Farben Industries in Germany. It is pre- 
pared by first forming iron carbonyl under suitable 
conditions of temperature and pressure, and subse- 
quently decomposing the carbonyl. For the best qual- 
ity, the material is further purified by a low tempera- 
ture hydrogen treatment. This iron is in the form of 
spherical particles, a few microns in diameter. 

One use for this material is in cores of high fre- 
quency inductance coils. The cores of such coils are 
prepared by pressing the insulated magnetic particles 
into the desired core shape. 

The material is also used in preparing iron sheet?® 
and as an alloying constituent for the manufacture of 
iron-nickel alloy sheet.’* The process of alloying con- 
sists of pressing the powders and sintering at a high 
temperature, followed by working and annealing in 
hydrogen or vacuum. Typical permeability values for 
iron shéet prepared in this manner are: 

Ne = 2000-300 ; tea. = 15000. 
The values are decidedly lower than those for a labo- 
ratory sample of hydrogen-treated iron shown in Fig. 


4. 
Iron-Nickel Alloys 


No alloy system has been more fruitful in yielding 
interesting and useful magnetic alloys than that of 
iron and nickel. In this system, the 3 regions marked 
with arrows on the constitutional diagram in Fig. 5 
are of principal importance. 

In the proximity of 25% nickel, which is the region 
of retarded phase change, alloys can be obtained at 
room temperature in the non-ferromagnetic state. 
How this is accomplished is evident from a considera- 
tion of the constitutional diagram. The y solid solu- 
tion above the magnetic transformation is non-ferro- 
magnetic while the a solid solution is ferromagnetic. 
When alloys in the region of 25% nickel are cooled, 
the transformation to the ferromagnetic state is not 
completed until temperatures below room temperature 
are reached. If the alloy is cooled until the ferro- 
magnetic structure is obtained, the transformation to 
the non-ferromagnetic state does not occur on heating 
until the temperature has reached approximately 600° 


Cc. 
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Elmen" has investigated alloys containing more than 
30% nickel, which are characterized by great mag- 
netic softness and have been called, “permalloys,”™ 
the name suggesting high permeability. These alloys 
in the region of 40-55% nickel find industria] applica- 
tion as soft magnetic materials. They are used in tele- 
phone and radio transformers and telephone relays. 
An alloy typical of this region is the one containing 
45% nickel. A curve’® showing the permeability of 
this alloy is plotted in Fig. 6. From the data given on 
this curve, the material exhibits an initial permeabilit 
of 2000 and a maximum permeability of 16000 

Another alloy in this region is the one containing 
90% nickel which has been investigated by Yensen, 
He has applied the name “Hypernik’’?!® to it. Yensen, 
by giving this material a special heat treatment, ob- 
tained an initial permeability of 4000 and maximum 
permeability of 70000. 


Arnold and Elmen* have investigated in great de- 
tail the alloys in the region of 70 to 80% nicke!. These 
alloys are used where extremely high initial permea- 
bility is required. One especially interesting vise is in 
the loading of submarine telegraph cable. alloy 
typical of this region is the one containiny 78.5% 
nickel. Magnetization curves for this alloy after 2 
different heat-treatments are compared with curve 
for annealed Armco iron in Fig. 7. In the air-\.enched 
condition, in which the alloy is magnetically the softer, 
typical values for the initial and maximum pcrmeabil- 


ity are 7000 and 65000, respectively. 
In comparing the properties of 45% nickel and 78% 


nickel alloys with reference to Fig. 6, the initial per- 
meability is higher for the higher nickel alloy. There- 
fore, for very low magnetizing forces, the higher 


nickel alloy is characterized by higher flux densities. 
For higher magnetizing forces, the 45% alloy has more 
attractive properties in that the flux density is higher. 
In addition, the electrical resistivity of the alloy is 
approximately 3 times that of the 78% alloy. The 
electrical resistivity is important in alternating cur- 
rent applications since the eddy current loss in sheet 
of the same physical dimensions varies inversely with 
the electrical resistivity of the material. 

To the metallurgist, the effects of heat treatment in 
establishing the magnetic properties of iron-nickel al- 
loys possess a great fascination. The effects in ques- 
tion are illustrated by curves shown in Fig. 8. In the 
region of 78% nickel, the maximum magnetic softness 
is exhibited after air-quenching, while increases im 
magnetic hardness are obtained after annealing or bak- 
ing for extended times at low temperatures. The com- 
positions near 50% nickel are not as much affected by 
heat treatment. 

Elmen" attributed the heat treating effect to the 
separation of the homogeneous phase, stable at high 
temperatures, into 2 phases on slow cooling. The 
phase structure under these conditions would be less 
magnetic. More recently in Germany, investigators 
have advanced the analysis by postulating that im the 
region of 76% nickel, where the ratio of iron to nickel 
atoms is 1:3, the alloy can exist in 2 states; one, @ 
solid solution state in which the atoms of iron an 
nickel are in a disordered distribution; and two, @ 
state in which the iron and nickel atoms are regularly 
distributed. 

In the disordered distribution the lattice pomts are 
fixed but the atom positions are not; that is, any lattice 
point may be occupied by either an iron or nickel atom. 
In the regular or ordered distribution, the lattice pom's 
are fixed and also the atom positions. The see 


arrangement may be clearer to some if it is conside 
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ing coils: the left one wound on an iron dust core and the right one of similar magnetic characteristics wound on a permalloy dust core 


a “compound,” although strictly speaking, the ar- 
rangenent does not correspond to a compound in the 
chemical sense. The regular arrangement is now ordi- 
nari alled a “superlattice” or a “‘superstructure,” 
and a; such, will be designated in this paper. If it is 


clearer to the reader, he may substitute for the term 
“superlattice” or ‘“‘superstructure,”’ the term “com- 
poun’’ without great sacrifice in the sense of the dis- 
cuss 

Wih this picture in mind, the effect of heat treat- 


ment 's immediately evident. Rapid cooling prevents 
the rmation of the “superlattice’ arrangement, 
which occurs somewhere in the region of 500° C., and 
a disordered distribution of atoms is retained. This is 
the distribution possessing the higher magnetic permea- 
biliti Slow cooling or baking promotes the trans- 
formation to a superlattice of lower magnetic quality. 

Heat treatment effects are much less in the alloys 


in the region of 50% nickel, and in fact would not be 
expected, since a face-centered cubic binary alloy with 
the atomic ratio of 1:1 would not be expected to have 
a special structure (superstructure). 

_The hypothesis of superlattice formation in the 75% 
nickel region is supported further by the effect of heat 
treatment on other physical characteristics, for ex- 
ample : the electrical resistivity and the tensile strength. 
That such special structures are formed in the solid 
states is well established from detailed studies of the 
copper-gold system.’® Unfortunately, in the nickel- 
iron system where the nickel and iron atoms are so 
hear in atomic number, the detection of superstructure 
by X-ray methods appears, at the present time, a diffi- 
cult task. 

The effect of heat treatment and the general mag- 
netic softness of iron-nickel alloys in the region of 
‘9% nickel may be explained by another hypothesis 
which returns for its basis to the considerations set 
forth in the section on high purity iron. The improve- 
ment in magnetic softness may be attributed, first, to 
the effect of nickel in decreasing the residual quanti- 
tes of interstitial elements originally present in iron. 

ether or not such an effect is present awaits a 
careful investigation of the interstitial element content 
ee alloys. Secondly, assuming the inter- 
stitial elements the responsible factors, the effect?° of 
Peter on magnetic quality can be explained 
ede e — (rapid cooling) retains the residual 
eae in solution, while slow cooling permits precipt- 

a4 torm more deleterious to magnetic quality. 


The 2 hypotheses possess interesting possibilities, 
but it appears that further investigation will be re- 
quired before the structural relationships are definitely 
established. 

The permalloys in the region of 75% nickel have 
been further modified by the addition of third ele- 
ments!’ which are non-ferromagnetic. Molybdenum 
and chromium are elements of this nature which con 
fer on the alloys certain characteristics of sufficient in- 
terest to warrant discussion. The effects of molyb- 
denum and chromium on the magnetic quality are 
shown in Fig. 9, which indicates that higher initial 
permeabilities may be expected with the ternary alloys. 
The addition of a third element increases the electrical 
resistivity of the alloy. This is of importance in al- 
ternating current applications where eddy current 
losses are a consideration. In commercial manufacture 
the third element is particularly valuable, since it de- 
creases the sensitivity of the magnetic properties of 
the alloy to the rate of cooling after annealing and, in 
fact, permits the attainiag of high permeabilities with 
slow cooling. The significance of this from a struc- 
tural viewpoint is that the third element keeps the 
iron and nickel atoms in a disordered distribution. 

Iron-nickel alloys have a limited field of application 
in the form of thin tape in the hard rolled condition. 
A representative material is one containing from 30 
to 70% nickel and, in addition, a few percent of alu- 
minum or copper, which in the hard rolled condition 
has been called “isoperm.’”*! The material is reported 
to have a low permeability of 50 to 75, which is fairly 
constant over a range of magnetizing forces of 0-10 
oersteds. Laminated cores of this material have prop- 
erties similar, but somewhat inferior to, those of mag- 
netic dust cores*’ which are described in a later sec- 
tion of the paper. 


Iron-Cobalt Alloys 


Iron-cobalt alloys in the region of 50% cobalt are 
of importance for magnetic purposes because of the 
high values of flux densities obtained with medium 
magnetizing forces. The desirable magnetic properties 
of the alloy containing 50% cobalt were first reported 
by one** of the authors. A very complete investigation 
of alloys over the whole range of cobalt contents has 
been described by Elmen*’ from whose paper the 
curves shown in Fig. 10 are taken. With magnetizing 
forces from 5 to over 1500 oersteds the intrinsic in- 
duction is greater than that obtained with iron. 
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Because of anomalies in properties of the alloys in 
the region of 50% cobalt, the structural features of 
the alloys become of interest. In addition to the maxt- 
mum in intrinsic induction, the electrical conductivity 
in this region at room temperature is greater than that 
of either of the components. The anomalous behavior 
was attributed several years ago by one of the 
authors,** not to compound formation, but to a “pecu- 
liar solid solution.” Kussman, Scharnow and Schulze** 
in a recent paper attribute the effects to the formation 
of superstructure in the body centered lattice which 
exists at this point. This, in a sense, is an extension of 
the earlier explanation. Here again, it appears that 
further work is warranted and is required before the 
structure is completely understood. 

In connection with the metallurgy of the 50-50 iron- 
cobalt alloy, there are some interesting considerations. 
The binary alloy can be worked hot, but is extremely 
brittle when cold. This imposes definite limitations 
where thin sheet produced by cold rolling is required. 
The limitation can be overcome by adding a few per- 
cent of vanadium** to the composition. This alloy can 
be worked hot, and after a quench from a high tem- 
perature, also can be cold-rolled to thin sheet. The 
magnetic characteristics are not greatly affected by 
the vanadium, provided the addition is small. 

The structural changes resulting from the additions 
of vanadium are not clearly understood. It is known 
that vanadium retards the transformation which oc- 
curs in these alloys at approximately 900° C. and 
therein lies a possible explanation for its action. The 
high temperature modification is malleable as shown 
by satisfactory hot working properties. By quenching, 
sufficient of this modification may be preserved at 
room temperature, when vanadium is present, to per- 
mit cold rolling. 


Iron-Cobalt-Nickel Alloys 

In the ternary system, iron-cobalt-nickel, is a region 
in which the alloys exhibit an unusual and useful prop- 
erty, namely, constant permeability in low fields. Be- 
cause of this characteristic, alloys in this region have 
been named perminvars.** <A _ typical alloy with 
marked perminvar characteristics contains 45% nickel, 
25% cobalt and 30% iron. The effects of heat treat- 
ment are illustrated in Fig. 11. The effect on the mag- 
netization curve of air quenching, annealing, and bak- 
ing at a low temperature is shown for this typical 
alloy. The extension of constant permeability to 
higher magnetizing forces by a low temperature bake 
is Clearly demonstrated. 

The constancy of permeability in perminvar has 
been explained in one hypothesis as due to the pres- 
ence of two constituents in the alloy, one a soft mag- 
netic material, the other a hard magnetic material. 
The experimental evidence for this hypothesis is de- 
rived largely from the constricted hysteresis loops 
which are obtained for these alloys after a baking 
treatment. A similar type of constricted loop can be 
obtained in a magnetic sample which is composed of 
thin parallel sheets of a soft and of a hard magnetic 
material magnetized longitudinally. 

It may be that the 2 constituents result from a proc- 
ess similar to that described for the iron-nickel alloys 
in the region of 75% nickel. In line with this, the 
baking treatment may form a superstructure** which 
is magnetically hard, but to a greater degree, than the 
one in the binary iron-nickel alloys. It is probable 
that the similar effects of heat treatments in the binary 
and ternary alloys are due to similar structural trans- 
formations. 
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Heat Treatment of Magnetic Material in Magnetic Field™ 


Recently it has been reported that radical changes 
have been produced in the magnetic properties of some 
ferromagnetic alloys by heat treatment in a magnetic 
held. For example, the maximum permeability of the 
permalloy containing 65% nickel has been increased 
from 10,000 to 250,000 by heating to 700° C. and cool- 
ing slowly in a field of 15 oersteds. The maximum 
permeability has been further increased to 600,000 by 
so treating a specimen which had previously been 
treated in hydrogen at 1400° C. This value of maxi- 
mum permeability is the highest which has been re- 
ported for any ferromagnetic material. 

In the iron-cobalt-nickel alloys, high values of max- 
imum permeability are also generally obtained by such 


a heat treatment, provided the magnetic change point is 
higher than about 500° C. Another feature in connec- 
tion with this special heat treatment is that the heat- 
treated specimens have hysteresis loops which ten: to 
have sharp corners and vertical sides. 

An interesting explanation for the effect o: at 
treatment in a magnetic field is given by Boz * 
According to modern magnetic theory, when a ci- 
men is cooled through the Curie point in the abs:nce 
of an applied field, small regions or domains are © ag- 
netized to saturation in definite directions. Ths ci- 
men in its entirety exhibits no external magnetic ef- 
fects sinve the vector sum of the individual e‘iects 


would be nearly zero and not detectable. The mayneti- 
zation of the domains produces internal strains i» the 
material due to lengthening in one direction and con- 


traction at right angles (magneto-striction). 1. the 
application of an external magnetic field in the tem- 
perature region near to, but below, the Curie point, 
1. the magnetic domains are oriented nearly in the di- 


rection of the applied field, and 2. the internal strains 
which were introduced by the local magnetization at 
the Curie point are removed by plastic flow of the sur- 
rounding domains. For this to occur, the temperature 
of Curie point must be higher than that at which 
plastic flow begins. Subsequent application of an ex- 
ternal magnetic field at room temperature in the di- 
rection of, or opposite to, the direction of the magneti- 
zation at the higher temperature introduces no strains 
in the material tending to decrease the ease of mag- 
netization. For that reason relatively higher permea- 
bilities are obtained than with material heat treated 
in the absence of a field, in which case opposing strains 
are present. 

The theory also offers another explanation for the 
effects of heat treatment on the permalloys in the re- 
gion of 75% nickel. This explanation will not be dis- 
cussed further here except to say that it is concerned 
with the same magneto-strictive strains as have been 
mentioned above. 

The fundamental idea of the theory proposed to 
account for the effects of heat treatment in a magnetic 
field, and the general effects of heat treatment on cet 
tain ferromagnetic materials, is that the magneto- 
striction associated with the local magnetization in the 
domains is sufficient to cause plastic flow. Experi- 
mental data indicate that the magneto-strictive stress 
is sufficient to cause such plastic flow at about the 
temperature which is known to be critical for the heat 
treatment of the permalloys. 


Heusler Alloys 


One of the most interesting groups of magnetic ma 
terials comprises the Heusler alloys* which are ferro- 
magnetic although composed of non-ferromagnetie 
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Modern submarine telegraph cables are loaded with a wrapping of permalloy tape around the conductor. 
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elements. A representative alloy of this type is one 
containing copper, manganese, and aluminum. The 
magn:tic properties are associated with the composi- 
tion ‘ueMnAl, since the magnetic intensity of the 


alloys varies in proportion to the amount of this phase. 
These properties also depend upon structure.*®° The 
ferro: agnetic condition is obtained by quenching the 


alloy :om approximately 800° C. This treatment pro- 
duces body centered cubic structure with a face 
cent superlattice. Manganese is essential to the 
comp: ition; copper may be replaced by silver;*° alu- 
minu: by other trivalent or tetravalent elements— 
for ex .mple, tin. 

Alth cugh possessing no properties of commercial 
utility, ‘he alloys are extremely important in relation 
to ma. ietic theory. For those who may be particu- 
larly rested, a rather complete list? of recent 
papers on the subject are given in the references. 


Summary of Magnetic Characteristics of Sheet Materials 

There are now available for magnetic purposes a 
large number of materials which are suitable for use 
over different ranges of magnetizing force and at dif- 
ferent ‘lux densities. In summarizing properties, the 
materials are grouped according to their adaptability 
at different magnetizing forces. 

For low forces, where very high permeabilities are 
required, as in some signal apparatus, 78-permalloy is 
a suitable material. Molybdenum or chromium perm- 
alloy has properties similar to those of 78-permalloy 
but has higher initial permeability, is more readily 
heat-treated and is to be preferred for alternating cur- 
rent applications because of the higher resistivity. Hy- 
drogen-treated iron at low magnetizing forces also has 
Properties similar to those of the 78-permalloy. 

For small magnetizing forces where a constant per- 
meability and very low hysteresis loss is required, the 
heat-treated perminvars are available. The flux densi- 
les in cores of this type, if constant permeability and 
me hysteresis loss are retained, must be kept below 
000 gauss. For apparatus using higher magnetizing 
forces, iron-nickel alloys in the range vf 40 to 55% 
nickel, and the silicon steels are most suitable. These 
“materials are widely used in electric transformers. 

- ge 6 fields of 10 to 50 oersteds and 
al. oe 90-50 iron-cobalt and vanadium-modified 
ria me Sraneree Recast of the high intrinsic induc- 
ai approximately 22000 gauss. This superiority 
hig pc in helds of over 1000 oersteds, but in the 
oot a Rp saturation value is approached by 
ites, ess expensive material, magnetic iron. In 
a with high flux density applications, the 
> rea the perminvars, and modified alloys of this 
at cn are of little interest since they are saturated 

Mparatively low flux densities. 


The data given here are not sufficient to select a 
material for a specific application since many other 
detailed properties must be considered in connection 
with each individual problem. The materials which 
have been described, however, cover, in a general man 
ner, the entire range of magnetic fields. 

Magnetic Ailoys in Dust Form 

For certain purposes where a substantially constant 
low pernieability is desired, and in particular, for high 
frequency applications where eddy current losses are 
of consequence, it is desirable to produce the magnet 
material in a fine powder, which is subsequently in- 
sulated and pressed into the desired core shape. One 
alloy prepared in this form is the permalloy*’ contain- 
ing approximately 80% nickel. This is a material 
suited for use at audio frequencies, for example in the 
cores of loading coils. 

The alloy may be prepared in powdered form by a 
number of methods. In one method, which is essen- 
tially metallurgical in nature, advantage is taken of 
the effect of small amounts of added elements.*’ It 
has been found that the addition of a few thousandths 
% sulphur to the iron-nickel alloy containing approxi- 
mately 80% nickel produces a structure which can be 
hot-rolled to a small section, but which when cold, is 
exceedingly brittle and can be pulverized to a fine dust. 
The presence of other elements in small amounts also 
affects the properties of the alloy. One element, man- 
ganese, has an effect opposite to that of sulphur, and 
if present in sufficiently large amounts, nullifies the 
action of sulphur by producing a tough and malleable 
casting. 

The structural behavior of sulphur and manganese 
in permalloy is interesting in explaining the embrit- 
tling action. Sulphur exists in the structure as micro- 
scopic films of complex sulphides at the crystallite 
boundaries as illustrated in Fig. 12. These films are 
brittle, and when they extend over the greater portion 
of the crystallite surface, produce an interface of weak- 
ness permitting easy pulverization. The satisfactory 
hot-working properties can be explained in that at the 
high temperature, either the sulphide film is malle- 
able, or dissolves in the iron-nickel solid solution. If 
manganese is added to an alloy containing sulphur, 
the sulphide constituent is blackened, loses its con- 
tinuous characteristics, and becomes agglomerated as 
is well known in the case of iron and of nickel. In 
this form it has a minimum embrittling effect since 
contact between metallic crystallites exists over the 
greater proportion of the interface. The structure is 
illustrated in Fig. 13. If sufficient manganese is pres- 
ent, alloys containing fairly high percentages of sul- 
phur can not only be hot worked, but are malleable 
when cold. 
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Fig. 12. Structure of an Iron-Nickel Alloy, as cast, containing 80% Ni Fig. 13. Structure of an Iron-Nickel Alloy containing 
ard 0.030 S. The Sulphide constituent exists as a brittle film sur- had been added 0.12% S and 1.05% Mn. he 
rounding the crystallites. Mag. 2000 exists along the crystallite boundaries as grayish 
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Hudson Tyne Locomotive 


LOCOMOTIVE 
TIRES 


A Discussion of the 
Causes of Typical 
Tire Failures 


(Continued from November) 


By Leland E. Grant * 


Method of Manufacture 


( MOTIVE tires are, in general, purchased 


‘ ® ) . wy " whic . "en ee 
he A.R.A. specifications which cover three 
rade s follows: 
Grade 4. - A B i 
Ry Passenger Freight Switch Engines 
Compositio: 
Carbo: ee are 0.50-.70 0.60-.80 0.70-.85 
Mang 2 ee re 0.50-.75 0.50-.75 0.50-.75 
Phosp! D St et wane haas 0.05 max. 0.05 max. 0.05 max. 
mer Sm occ cn eee wena 2 0.05 max. 0.05 max. 0.05 max. 
EE eee eee 0.15-.35 0.15-.35 0.15-.35 
Physical 
Tensile strength, Ibs./in.?.. 105,000 min. 115,000 min. 125,000 min. 
Yield ; Pp 8 FS ee ee yee 
BeOMgation % ..ciccsccs 12 10 é 
Reduction in area %..... 16 i4 12 


Most of the steel is made by the open hearth proc- 
ess, and may be acid or basic, acid steel being the 
most common. There are two methods commonly 
used in making tires; a third method not used ex- 
‘ensively will also be described. In one process, in- 
dividual ingots, large enough for only one tire, are 
cast. This ingot is heated, flattened in a press, the 
center punched out, and the blank thus formed ham- 
mered partly to shape before it is transferred to the 
ire rolling mills for finishing. Work is finished 
above the critical range and the tires placed on a car 
to cool in the air. Punching out the center is ex- 
pected to remove all of the impurities segregated in 
this portion. In the opinion of the author this method 
Nas advantages over one of the other methods but it 
Ss believed that another method will produce more 
“itorm tires with a finer grained structure. 

In the second method, large ingots of special shape 
are cast in bottom poured molds equipped with hot 
ops. The cold ingots are cut up in slicing lathes to 
~~ Proper size for a tire. Heating, flattening, and 
punching are the same as in the first method. After 
Bee: the disc is immediately transferred to the 

ing * comage W a the tire is finished, no hammering 
fare ice cae v process. Cooling is the same as be- 
aa Ss made by this process have a coarser den- 
Compan, Chemist, Chicago, Milwaukee, St. Paul & Pacific Railroad 





dritic structure than those made by the first process, 
a difference believed to be due partly to the absence 
of hammering. It is a curious thing that such a 
coarse dendritic structure with very long dendrites 
should persist after the steel has been reduced so ex- 
tensively in cross section. Tires consistently exhibit 
the coarsest and most clear cut dendritic structure of 
any forgings examined in this laboratory. Just why 
a section of ingot rolled to hoop shape should have 
much coarser dendrites than similar steel rolled into 
bar shapes is not apparent. 

The third method of making tires has not been used 
extensively. In this process the raw stock consists of 
a billet of suitable size for the tire to be made. The 
billet is first rounded up under a hammer and then 
set vertically on a press where it is flattened. This 
corresponds to the similar process in the other meth- 
ods. The center is next punched out and the blank 
transferred to a rolling mill. The first mill rolls the 
tire roughly to shape. Following this operation the 
forging is placed in a furnace for reheating and equal- 
izing the temperature throughout the section. This is 
very desirable practice as it avoids the necessity for 
heating the billet to an extremely high temperature in 
the first place as is necessary when the tire is rolled 
in one heat. After reheating, the blank is put on the 
final mills, two operations being required to finish the 
tire. A normalizing treatment is given all tires after 
cooling from the final rolling. 

It has been suggested that this method of making a 
ring forging from a billet might result in a rather poor 
condition of the flow lines. Instead of showing 
smooth circumferential flow they might flow irregu- 
larly or even across the tire in a transverse direction. 
It should be borne in mind though that it is common 
practice in the industries to make ring forgings by the 
upset process, beginning with a small bar which has 
much more definitely oriented flow lines than has a 
billet. Yet these upset forgings have very good flow 
lines in a circumferential direction. Examination of 
some etched sections of tires made by this process has 
not shown any tendency for abnormal flow lines; in 
fact the flow lines are quite inconspicuous. Presum- 
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ably the combination of flattening and rolling is sufh- 
cient to establish the flow around the tire as in any 
other process. Furthermore it is quite apparent that 
the metal receives much more work by this process 
than in any other. If a good sized ingot is used in 
making the billet there is considerable work done at 
this stage. The additional work involved in the ham- 
mering, upsetting, and final rolling is sufficient to break 
up the dendritic structure and refine the grain as shown 
by etched specimens. There should also be improve- 
ment in the directional properties but data on trans- 
verse specimens are not yet available. 

The method of making tires from a billet has the 
additional advantage that it is possible to carefully 
inspect before rolling each billet to be used in the 
manufacture of tires for heavy service. If it were 
justified an etch test could be made as is done for 
other forging steels. And in any event a billet is bet- 
ter adapted to any kind of inspection than is a sec- 
tion of an ingot. It has had enough work done on it 
to show up any serious defects. 

It was indicated above that the heat test bars, 
usually provided, do not yield physical results that are 
characteristic of the metal in the tires as rolled. The 
test bars are turned from a bar about 1% inches 
square. This square bar is made by forging the en- 
tire cross section of a small test ingot cast at the time 
the heat is poured. The ingot is approximately 4 
inches square and weighs around 90 Ibs. The reduc- 
tion to 1% inches is roughly equivalent to that given 
the ingot in making a tire. Comparison of the proper- 
ties of these test bars with those obtained frorn bars 
cut from tires reveals a wide variation. It must, of 
course, be borne in mind that there are advantages in 
the way of freedom from segregation and generally 
improved properties resulting from casting steel in 
small ingots that account for some of the differences 
noted. But it will later be shown that hammering 
down the tire itself will bring about a similar improve- 
ment in physical properties. The following may be 
taken as fairly representative of the difference between 
tire test bars and heat test bars: 


Bar from a Tire 


Heat Test Bar from the Same Heat 


Yield Point, Ibs./in.* sacle 61,100 62,000 
Tensile Strength, Ibs./in.? ....... 114,300 111,100 
Elommation % ............ 20.0 15.0 
Reduction in Area % ..... ; 39.2 18.4 


Much greater differences than this are frequently 
found, and, on the other hand, an occasional tire 
shows much less difference. It is evident that the heat 
test bar has but little significance in indicating what 
may be expected of tires from that heat. 

The objection may be raised that if a tire has been 
in service the phy sicals no longer represent the original 
metal. If this were the case there would be but little 
gained by taking a test bar from any failed tire. In 
this laboratory test bars from very thin, nearly worn 
out tires, have been found to show the same general 
difference from the heat test bars as do bars from 
practically new tires that have failed which were 
defective. If service conditions affected the proper- 
ties of the metal very extensively this condition could 
hardly exist. Furthermore, the few examples available 
of results from unused tires show the same difference. 
In addition, some forging experiments, in which tires 
were forged to bars 1% inches square in both direc- 
tions with respect to the original direction of rolling, 
gave physical results equal to those from the heat test 
bars. The poorer physicals of the tires can, therefore, 
be accepted as representative of the difference between 
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tires as rolled and the heat test bars. 
fore, seem to be much more satisfactory to drop test a 
tire from each heat and cut test bars from the least 


[It would, there- 


deformed sections. Physicals from such bars would 
have value. U nfortunately this is an expensive method 
of testing especially w hen but few tires are being or- 
dered. But in any event it would appear to be | *tter 
to occasionally drop test a tire than to plece much re- 


ig. 11. Location of Tire Test Bars 


Longitudinal—British Standard Test Bar 
Longitudinal— Bore—Flange Side 
Longitudinal— Bore— Outside 
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Transverse—Tread 
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No. 5-T 
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7 ail 

No.2-L No 4-T | No. 3-L 
liance in the test bars produced by the met! dis- 
cussed above. 

In order to learn as much as possible about the qual- 
ity of the steel it has been the practice in the Mil 
waukee’s laboratory to cut transverse test bars from 
many of the failed tires. There is much evidence that 
the highest quality steels show better agreement be- 


tween the properties of test bars which are cut parallel 
and normal to the direction of rolling than do the in- 
ferior grades. Fig. 11 shows the general relationship 
of the specimens with respect to the cross section of a 
tire. Tables 2 and 3 show the results of tests. Special 
notice should be taken of the ductilities and of the 
difference between the tire test bars and heat test bars. 


Table 2 

Location Yield Tensile Elon- Reduction 

Longitudinal of Point Strength gation of Area 
Specimens Test Bar = _ Ibs. /in.? Ibs. /in.* %o % 

Bore 

Under Flange... 2-© 51,800 108,000 13.5 15.7 
Outside ....... 3-L 56,200 108,800 14.5 21.0 
Transverse Specimens ss 
NE’ Gc echt acrad 4-T 50,300 107,300 8.0 5.9 
.) | ee 5-T 62,300 106,000 4.5 4.6 
Heat test bar....... 67,700 117,900 17.6 34.7 
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Table 3 
Location Yield Tensile Elon- Reduction 
Longitudinal of Point Strength gation of Area 
Specimens Test Bar Ibs./in.? Ibs./in,? %e % 
Bore 
Under Flange... 2-L 60,800 121,700 15.5 19.6 
Outside Veer 63,800 117,200 15.0 19,7 
ansverse Specimens 
Bore +-T 56,800 109,700 5. 5.2 
a, Re ee 5-T 61,000 111,600 5.0 iw 
+ Seb BO a 5361 68,000 121,500 18.0 8.0 


[he lower ductility of the transverse bars is due to 
the elongation of inclusions in the direction of rolling 
and to the flow lines that are formed as a result of the 
elongation of segregated areas. The segregation is 
nore likely to show up in tires than in other forgings 


ee 


because the metal has had only the single heating. 
This does not allow time enough for diffusion to take 
place. Longer soaking before rolling would help to 
eliminate this. The lack of repeated (or prolonged 
heating) may also account for the fact that tires show 


a much more distinct dendritic pattern when deep 
etched than the majority of other forgings. Fig. 12 
is 1 good example. It is very rarely that an axle, for 
ex mple, which is a much heavier forging, will show 
such distinet dendrites. 

n-metallics also are probably partly responsible 
fo: the low ductility of the transverse specimens. This, 
of -ourse, like the matter of dendrites, is a moot point 
an‘. each metallurgist has his own ideas about the 


haimful effect (or lack of it) of inclusions and 
de: jrites in forging steels. There probably is nothing 
to gained by discussing this problem further here 
bu is appropriate to suggest that when inclusions, 
suc! as are shown in Fig. 13, are found in failed tires 
In Conjunction with a dendritic structure like that in 
hig. 12, one is justified in raising a question as to 


whether or not this is the most suitable steel to use for 
locomotive tires. 

_\Vhen tires are made by forging in a single heat one 
can not expect a minimum grain size in the finished 
lorging. A coarse grain is a hindrance in obtaining 
the best possible ductility. This factor alone would 
be sufficient to warrant giving tires a normalizing 
treatment after forging, disregarding for the moment 
the additional benefits of stress relief. Fig. 7 shows 
a more or less typical grain structure of tires while 
Fig. 14 shows effective breaking up of these grains by 
a normalizing heat treatment. From what has been 
said above it is clear that making tires by the billet 
process should help materially in producing finer 
grained steel because of the more logical heating cycle. 
In addition the repeated heating of the metal in this 
process promotes diffusion and should help to break up 
the dendrites. Examination of such tires shows this 
to be the case. This reduction in grain size and more 
complete elimination of segregation should improve the 





Fig. 12. Dendritic Structure in Tires. Approx. %% size. 





physical properties on the average and be conducive to 
a reduction in tire failures. 

That additional heating and forging will materially 
improve the properties of tire steel in the “as rolled” 
condition is shown by the results obtained from forg- 


ing part of a failed tire. A section of a failed tire 
’ ~ 
““ - 
ae ? é 
sd . 
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Fig. 14. Structure of 

Tire Steel After Nor- 

malizing. Magnification 
10 
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was forged down both longitudinally and transversely 
to about 1%4 inches square. Portions of the bars so 
made were then normalized. The physical properties 
of the forged, and forged and normalized bars were 
compared with those obtained from the failed tire. For 
completeness the results from the heat test bar are 
also given. 


Position Yield Tensile Elon Reduction 

Test Bar from of Point Strength gation of Area 
the Failed Tire Test Bar __|bs./in.? Ibs. /in.? ‘ q 

Longitudinal ... 2-L 61,600 113,800 13.0 15.5 

Transverse (Bore) 4-1 57,700 108,600 on 7 
Forged from the 
Failed Tire 

Longitudinal .... 69,400 118,800 15.0 24,2 

Transverse ...... 58,000 117,300 13.5 14.7 
Forged and Normalized 

Forged longitudinal 60,700 118,500 14.0 23.3 

Forged transverse. 63,700 119,200 14.0 20.0 
Heat test bar....... 72,300 123,900 17.3 29.8 


Forging and normalizing produces essentially the same 
physical properties regardless of the direction of forg- 
ing, though the bars still are not equal to the heat test 
bar. The bad effects of segregation, dendrites, coarse 
grain, and inclusions are largely overcome. 


Titres Worn Out in Service 


Tires that wore out in service have been examined 
at times in an effort to find out how they differ from 
tires that fail. Very little difference has been found. 
One of the principal differences has been that free 
ferrite was not as noticeable as it usually is in fail- 
ures. Free ferrite appears tc be an undesirable struc- 
tural element in tires. The quantity is too small to 
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have any value in increasing the ductility, and, since 
it is relatively weak, a network of it, more or less sur- 
rounding the grains of stronger pearlite, cannot add 
anything to the strength. By far the majority of fail- 
ures have been in the class A tires in which ferrite is 


more prominent, thus indicating that the ferrite 1s a 


weakening influence. It can hardly be said now that 
the service conditions for passenger engines are any 
more severe than for treight engines, so that severity 
of service is not the reason for the failures. If a grade 
B tire is required or desirable for freight engines and 
gives good service, there is every reason to believe 
that this would be found to be the case if this grade 
tire were applied to passenger engines. The larger 
number of failures in the grade A tires appears to bear 
this out. 


Classification of Failures 


Classification of nearly 50 failed tires into groups 
according to the manner in which they have failed is 





Fig. 15. Tire which Failed from being Nicked in the Bore with an 
Acetylene Torch. Etched with Ammonium Persulphate. Approx. ™% size. 


of interest as showing the general trend of tire fail- 
ures. Shelled tires have been omitted as no accurate 
record of them was available. Many are never re- 
ported, the shelled metal is machined off, if possible, 


number that are sent in and the reports of the shop 
foremen the number of shelled tires in the same period 
that is covered in this classification would exceed the 
total of other tire failures. 


and the tire returned to service. Judging from the 


Classification 


N € tires W e¢ etects 

Progre es Fe. re i eat € i fi ge 
SRE IN 2s i 8s ale Ah Bag eee Ea obs eure & eae 
Progressive fractures beginning in the bore 


A. Beginning on the flange side of the bore ............... 


B. Beginning near the center of the bore 


Miscellaneous failures 
A. Nicked in the bore with an acetylene torch (see Fig 
B. * Built up flange 


C. Heat checked tread (tire slid flat) 


rn tires with an acetylene torcl 
been practiced on the Milwaukee Road for many years It is not 
how this one happened to be in service. 


Further in connection with these failures it is 
esting to note the composition with respect to thi 
bon content. Discarding the defective tires and 
two that failed from the heat effect of a torch k 
33 tires. Of these only 6 had more than 0.70' 
the upper limit for Grade A tires, and only 3 of t 
had more than 0.72% C. Of the other 27 tires 
had less than 0.60% C. There were, therefor 
tires or 76% of the failures in the upper half of 
carbon range of Grade A tires. Only 9% of the 


ures had a carbon content as high as the upper fourth 
of the carbon range for Grade B tires. This appears 


to be good evidence that 0.60-0.70% C is too low 
heavy duty tires. Whether or not the presence of 
ferrite has a bearing on this, as suggested above, it 1s 
not easy to prove but at least the evidence does indi- 
cate that freight engines require as high carbon tires 
as do passenger engines. It is the opinion of the 
author that both of these classes of engines should 
have tires made in a carbon range of approximately 
0.70-0.80%. This would bring them into about the 
same carbon range as is found in rails and rolled steel 
wheels. 


Modified Mountain Type Oil Burning Locomotive 
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The Age-Hardening Characteristics 


of Some 


Copper-Nickel- Silicon Alloys 


By Bruce W. Gonser and L. R. van Wert” 


(Continued from November, 1934, issue) 





The Effect of Cold Work 

ese investigations the effect of cold work was followed 
by ect tests simulating commercial methods of working 
(as drawing, rolling, swaging and compression) and by 
an indirect method of measuring the hardness produced 
by standard 10 mm. Brinell ball impression under 1000 
kg sure both before and after age-hardening by heat. 
The ter method because of its great convenience, quick- 
nes ! ease of application to all specimens was used most 
ext ely. By skill in practice general dependable results 
we! ured which could be checked to within a point on 
the kwell scale. This Rockwell-in-Brinell method of 
testi) has been fully described by Sauveur and Burns.” 

Fj 12-18 give comparisons of the hardness obtained by 
nort aging and when preceded or followed by cold work 
The ‘ipal observations made from these and other tests 
on t ffect of cold work are: 

1, Greatly increased hardness when worked from solution annealed 
condi 

2. A lerated rate of age-hardening by heat after cold work. 

3. ( paratively rapid decrease in hardness of material cold worked, 
then iged. 

4. Greatly imcreased hardness of material cold worked after heat 
aging. 

5. Gradual decrease of additional hardness produced by cold work 


after aging with time or increased temperature. 


Some of the variations from the normal work hardening 


effect are undoubtedly due to grain growth and to strain re- 
lief. Conclusive evidence of any simultaneous age-hardening 
forced by work at room temperature is lacking. However, 
there is reason to believe that the mechanical structure 
change due to cold working the annealed alloy favors or 
accelerates subsequent age-hardening by heat treatment. This 
is to be expected since distortion of the lattice structure by 
cold work should encourage migration of solute atoms and 
favor ease of diffusion. Since the lattice energy is increased 
less external energy would be needed to effect a phase change 
Results of the tests on age-hardening after cold work in 
Variably showed a more rapid rate of hardening and de- 
cline after reaching maximum hardness when aging followed 
cod work. This would indicate increased ease of age-hard- 
ening caused by cold work. Strain relief also plays a part 
and the hardness obtained is probably a balance between sev 
eral counteracting factors. 


Work after age-hardening in general merely adds a fairly 
definite additional hardness presumably due to work strain 
It is possible, however, that some additional age-hardening 
action could take place since an alloy aged at a compara- 
tively high temperature, as 500° C., then cooled, would theo 
‘etically retain in a supersaturated condition solute equiva 
lent to the difference in solubility between the 2 tempera 
tures. There is no way of telling whether any additional 
4g¢-hardening simultaneously accompanies final cold work 
but the data of Table 8 indicates that an increased tension 
ee potential hardening condition is established. By applica- 
tion of heat slight additional hardness is gained which can 
St be aitributed to promotion of an age-hardening condi- 


ee 





— 
Lecturer on Metallurgy, Harvard University. 





tion. At a temperature above 300° softening by strau 
apparently equals or exceeds any tendency) yr additional 
hardening by aging conditions forced by cold work Phis 


is in agreement with results of similar tests made by Ellis 
and Schumacher’ on the effect of low temperature 
the tensile strength 


Behavior Under Torsional Stress 


Using a torsion machine for twisting specimens under a 
constantly increasing load as described by Dr. L. R. 


Val 


Fig. 12. Effect of Cold Work; Series C Alloy. Age-hardened at 450° Cc. 


alelaelai es 


Brine 


Fig. 13. Effect of Cold Work; Series C Alloy. Age-hardened at 500° C. 
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and Cold Working 


' 
: Table 8. Effect of Reheating Series C Alloy after Age-hardening 
Worked — 


Solution Anneal Heat aged Reheated, 1 hr. ——— 





1 hr., 800° l hr., 525 after aging Temy Hardness Gain 
Brinell Brinell Brinell °C Brinel) 
ae 172 262 oe aioe 
| aa tie : 
4 17 ~ ) 
4 17: 258 400 all} 
6* 12] 25 ( 
~ * Solution anneal at 775°; heat aged 30 hours at 450 
Wert,” it was found that the sharpest “steps” or interrup 
tions in the stress-time diagrams took place at 200°-300° for 
the Series C alloy and 300°-400° for Series A alloy. More 
sloping or less definite pauses took place before and after 
these temperatures; none at all at 600°, and none or very 
. indefinite ones from fully age-hardened materiz] at any 
temperature. 
This modification (of the usual relatively smooth yield- 
ing of metal by increasing stress beyond the elastic limit) 
) which takes place only when twisting the unaged material 
suggests a relationship between aging and work—possibl) 
some simultaneous strengthening due to age-hardening as 
well as to work, especially at elevated temperatures. The 
sharpest arrests to torsion slip cur at temperatures con- 
siderably wer thar where age-hardening alone is rapid but 
this is in accordance with evidence throughout indicating 
that work istens the speed owers the temperature of 
subsequent age-hardening 


Summarized Electrical Conductivity, Dilatometric, 
Metallographic and X-Ray Results. 
Results of conductivity tests in these investigations agreed 
in general with those secured by Wilson, Silliman and Little.‘ 





























Fig. 14 (Top). Effect of Cold Work; Series C Alloy. Age-hardened 
for 20 Hours. 
Pig. 15 (Center). Effect of Cold Work; Series C Alloy. Age-hardened 
for 1 Hour 
Effect of Cold Work; Series C Alloy. Age-hardened 
for 30 min. 





Fig. 16 ( Bottom) 
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Fig. 17. Effect of Cold Work; Series A Alloy. Age-hardened at 500° Cc. 





Fig. 18. Effect of Cold Work; Series A Alloy. Age-hardened at 5 Cc. 












Table 9 gives briefly the general effect on electrical 
tivity of various treatments. 





Cold work alone results in some loss of conductance. > 
age-hardening greatly increases the conductivity it is evident 
that there is little 


room temperature. 


or no normal aging induced by work at 


[he furnace annealed specimens may be consider: 
nad an overaging treatment at /UU" as well as al 
‘ 11 Rows : ‘ < 
ete divorcement of all excess solute as t 
men nies Of j -ooled The relativel ’ “ liictance 
mens were SIOWlVY cooled. 1¢ relatively iow ict 


e 
° m +} enecriry 
secured under these conditions as compared with s] ens 


Table 9. Effect of Aging Treatment on Conductance 












— ——Heat Treatment ——, Conductance 
Condition hrs. °C Brinell _ of Copper 

Series B Alloy; 3% Ni2Si , lis 
Solution Annealed l R 3 56 18.27 
Cold Worked 68% Reduction 131 hp 
Partly Aged 0.33 450 142 30.1. 
Fully Aged 2 510 173 40.9 
Overaged 19 52 113 42.2 

l R00 = 
Furnace Annealed j; 8 700 85 34.2/ 


700-100 





g 
Furnace Annealed 2 hit 106 






. C : ee : . ifierent 
overaged at temperatures f 580° or iess indicate a diffe 


: = ; res ¢ chang 
kind of precipitation at the 2 temperatures or 4 © . oe 
eee e : e ° ee “ rete the ‘ 1s- 
solubility or chemical combmations as sugec ted , 
‘ : - Tt en may € 
cussion of overaging, page 253. The suggesto! .. 


i. 
: 
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nt 
Th 
is- 





made that at the lower temperature molecular groups of 
nickel silicide with or without actual precipitation may take 
place, whereas at the higher temperature a more complex 
combination of nickel, silicon and copper may exist. This 
could explain the reduced conductivity when heated at the 
higher temperature as well as differences in structure as de- 
termined metallographically. 

Dilatometric diagrams indicate a rather irregular tendency 
for volume decrease during the lower age-hardening tem- 
yeratures, then marked expansion between about 580° and 740° 
for the Series C Alloy. At a temperature where the solid solu- 
tion is again formed from the aged alloy volume contraction 
results. The cooling curves where free precipitation of excess 
solute should take place show a break in the rate of volume 
change at about 520°-540°. This coincides fairly well with 
the temperature at which the anomaly in conductivity meas- 
urements was found. 

Metallographic work with Series C alloy showed no in- 


dication of the presence of precipitated particles or separa- 
tion a second phase after aging to maximum hardness. 
On long overaging at 550°, however, the presence of parti- 
cles a second phase was found. 

Lau. diagrams showed asterism striations indicative of lat- 
tice strain after aging to maximum hardness, no strain in 
the solution annealed condition and but relatively small strain 
when slowly cooled to permit free precipitation. 

X-r diffraction patterns showed unknown lines which 
could |eclong to a precipitated compound only with specimens 
overag. d or agglomerated at 700° and when slowly cooled 
from « solution annealing temperature. Diffraction line mea- 


suremc its of Series C alloy indicated a slight decrease in the 
copper parameter when nickel and silicon were dissolved, 
no ver. appreciable change when aging to maximum hard- 
ness ar | an actual small expansion of the lattice after aging 
for 68 .ours at 550°. The indications checked those of the 


dilatom tric and other tests. However, for positive quan- 
titativ: terminations in detecting these small differences in 
lattice .arameter the back reflection methed of taking x-ray 


pattern: is necessary. 

Summarizing, the effect on hardness of heat treatment and 
combinations of heat treatment and work before and during 
age-hariening has been traced over a fairly wide range of 
time ani temperature. A change which takes place between 
300° and 700° (first noted by Wilson, Silliman and Little 


from luctivity measurements) was verified by reaging 
specimens which had been overaged at a higher temperature 
and was further confirmed by conductivity, dilatometric, 


metallographic and x-ray examinations. The exact nature of 
this change has not yet been determined. 

Grateful acknowledgment is made to Professor Albert Sau- 
veur and Mr. John Burns of the Harvard Department of 
Metallurgy for encouragement and assistance given through- 
out this investigation and to the American Brass Company 


‘ 


tor furnishing the alloys used in the experimental work 


Personnel Changes at Duriron 


Wm. E. Hall, President of The Duriron Company, Inc. 
% Dayton, Ohio, has announced the appointment of M. 
« Bettcher, formerly General Superintendent, to the po- 
‘ition of General Manager, succeeding Dudley H. Miller, 
who becomes Executive Vice-President. Mr. Bettcher is 
4 graduate Mechanical Engineer of New York University. 
€ jomed the Duriron organization in January, 1920 
shortly after being discharged from the Army. He served 
Sverseas as an officer in the 309th Engineers. He started 
his Work with The Duriron Company as a salesman in the 
~aicago District and later was transferred to the Manu- 


* . " 
ere Department at the Plant and General Offices in 
Yton 


ou E. Philpot, who has been manager of the Chicago 
~ €€ tor several years, is assuming charge of the New 
ork Office, succeeding W. E. Pratt, resigned. Col. M. 
the eanith, formerly manager at Buffalo, is taking over 
from cago Office. W. A. Watkins, has been transferred 


i the General Sales Department at Dayton to Buffalo 
Manager. 





A.S.M. Pittsburgh Chapter Courses 


The Pittsburgh Chapter of the American Society for 
Metals will ofter this winter, three short courses in 
Metallurgy. The object of these educational courses is to 
increase the membership of the Pittsburgh Chapter. 

Following are the courses and the dates of presentation: 
Heat Treatment of Steel to be given by Dr. F. H. 
Allison, Crucible Steel Co. of America. January 15th, Jan- 
uary 22nd, January 29th, February 5th, February 12th. 
Manufacture of Steel in the Open Hearth to be given by 
Mr. Max Lightner, Carnegie Steel Co. February 26th, March 
5th, March 12th, March 19th, March 26th. 


New Revere Office 


Revere Copper and Brass Incorporated announces the 
opening of an office at 804 Tower Petroleum Building, 
1905 Elm Street, Dallas, Texas. 


Batcheller Elected Bank Director 


Hiland G. Batcheller, President of Ludlum Steel Co., 
was elected to the Directorate of the New York State 
National Bank, Albany, N. Y., one of the oldest banks in 
the country. Founded in 1804 it has continuously to date 
done business on the same site. 


Stainless Steel Castings Co. 


Leo G. Smith is president of the recently organized 
Stainless Steel Castings Co. of America, Inc., Milwaukee. 
Wis. The company will make carbon, stainless and other 
alloy steel castings. 


Ohio Ferro-Alloys’ Sales Manager 


The Ohio Ferro-Alloys Corporation, Canton, Ohio, an- 
nounce the appointment, effective as of November lst, 
1934, of Geo. W. Starr as General Manager of Sales. Mr. 
Starr, throughout his business life, has been closely inden- 
tified with the iron and steel industry and his many friends 
and acquaintances will recall his long association with the 
United Alloy Steel Corporation as Director of 


Hoy st Purchases, 
now a unit of The Republic Steel Corporation. 





Dr. Vsevolod N. Krivobok, professor of metallurgy at 
the Carnegie Institute of Technology, recently associated him- 
self with the Research Dept. of the Allegheny Steel Company 
at Brackenridge, Pa. Dr. Krivobok will divide his time 
equally hereafter between these two institutions. 





Paul H. Shaeffer has been appointed, effective Novem- 
ber Ist, 1934, Assistant General Manager of Sales of the 
Ohio Ferro-Alloys Corporation, Canton, Ohio. Mr. Shaeffer 
has been prominently identified with the progress and devel- 
opment in the alloy steel industry, and has had many years of 
practical steel] making experience, primarily through associa- 
tion with the Central Stee] Company, Massillon, Ohio, and 
through United Alloy Steel Corporation, Canton, Ohio, now 
units of Republic Steel Corporation. 





E. P. Polushkin has joined the staff of Lucius Pitkin, 
Inc., as Associate Metallurgist, with particular reference to 
Research and Development. Mr. Polushkin was formerly In- 
structor in Metallography at the School of Mines, Columbia 


University, and Lecturer on Dental Metallurgy at the School 
of Dentistry. 


John Frederick Kelly, managing director of the Associ- 
ation of Iron and Steel Electrical Engineers and editor of 
the “Iron and Steel Engineer” since 1917, died Nov. 17th in 
his home, 1326 Rockland avenue, Beechview, from a cerebral 
hemorrhage. Mr. Kelly was born in McKeesport and lived 
in the Pittsburgh district all his life. He was assistant su- 
perintendent of the electrical department of the National 
Tube Company at McKeesport before he founded the publi- 
cation of which he was editor. He was a member of the 
American Academy of Political and Social Science, the 
American Naval Institute, and the American Iron and Steel 
Institute. 
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Plastic Deformation at a Hole 





in Steel and Magnesium Alloy Plates 


“HERE is a growing body of evidence that the 
manner in which a material responds to the 
presence of stress raisers will greatly affect its suit- 
ability for many uses. Particularly in repeated 
stress have various degrees of sensitiveness to stress 
concentration been noted. This paper attacks the 
problem in a different and enlightening manner. 

Elastic theory and photoelastic tests deal mainly 
with stresses below the elastic limit, but actual 
damage generally occurs only at higher stresses. 
Experimental studies usually are confined to con- 
ditions causing fracture. The authors have adapted 
an old method of investigation to the determination 
of local small permanent deformations near a hole. 

It would be instructive to examine a group of 
materials having different types of stress-strain di- 
agrams by this method, and to draw broader con- 
clusions as to their behavior. Perhaps such a cri- 
terion would alter our general ideas of the sort of 
material that would behave well, when, for example, 
it contains bolt-holes under heavy stress. 

Prof. H. F. Moore remarked on reading this man- 
uscript that “it takes us on a little journey into 
that region of localized plasticity where we expect 
that many of our failures of metal machine parts 
originate.” It suggests the existence of another 
kind of ductility from that we ordinarily measure. 


TRESS CONCENTRATIONS are attracting in- 

creasing attention in engineering design. Analy- 
KJ ses by the methods of the theory of elasticity and 
by photoelastic means frequently reveal dangerous 
local conditions which are not indicated by the com- 
monly used methods of calculation. In members sub- 
jected to repeated stress, and repeated stress with cor- 
rosion, the danger is particularly imminent, In the 
case of static or nearly constant loading it is frequently 
a question how much importance to place on small 
highly stressed areas when the structure as a whole 
can easily withstand the applied loads. Where con- 
stancy of dimensions is desired, stress concentrations 
should not be overlooked. 

A particular case of stress concentration was chosen 
for this investigation. The analysis of the elastic con- 
ditions in a tensile member drilled or punched for 
fastening or other purposes was first made by Prof. 
G. Kirsch.2. His results have been checked experi- 
mentally, both by observation of the actual deforma- 
tions in-metal plates and more recently by photoelastic 
methods. A careful experimental determination of this 
stress concentration ratio in steel plates was made by 
E. Preuss. In this work he used a Marten’s mirror 
type of extensometer having a gage length of 3.3 mm. 
Using a ratio of width of plate to hole diameter of 8, 
he was able to measure a maximum stress concentra- 
tion at the hole of 2.35. According to the calculations 


* Purdue University. : , 
** Preserted as an undergraduate thesis at Purdue University. 
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made below, the theoretical factor is about 2.74 taking 
into consideration the geometrical proportions of his 
test specimen and gage length. Considering the experi- 
mental difficulties in using such a short gage length, 


the error is not unreasonable. Coker and Filon® report 
an investigation by Y. Satake at University College in 
which extensometer measurements were made on a 
steel plate. In this case the lateral contraction in 
thickness of the plate was measured, making it possible 
to confine the entire gage distance to the reg f 
maximum stress concentration. Although the plate 
was nearly %” thick, the Poisson effect reduc he 
contractions to a very small order. Nevertheless. the 
stresses measured were only slightly under the the reti- 
cal values. It is now widely accepted that at the point 
+ 4 4 ? 
— 
an 















_— Be? call =z = 
r  Ordinates are unit tensile stress 
| in the direction of loading di- 
| vided by the unit tensile stress in 
| the gross section (M-M) =stress 
concentration factor 
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Fig. 1. 


of high stress (see Fig. 1, point P) the material 
reaches its elastic limit when the average stress in the 
gross section herein denoted by (M¢-—~M) is only 
1/3 of its elastic limit. In other words, the factor 0! 
concentration is 3. The general equations follow trom 
which the stresses at any point in the plate may be 
calculated.‘ 


res f i. 2) + (1+ i +) cos 20 





2 r r 
“oe ee eg 
a= > (1 + 3 ) - > (1 — 4 cos 20 
S ‘ 2a° 
tra - “." (1- = _ “ sin 20 


o, = unit stress in radial direction 

¢ , = unit stress in tangential direction 
tryg = unit sheer stress 

‘ ; . ole 
S =unit stress in a gross section removed from the h 
— distance from center of hole along a radius vector 
radius of hole 


angie made by the radius vector and the direc 
external tension 
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A le PP in) RAR a ee - eens 
Fig. 3. Steel. Ratio of average stress Gusset connection and riveting at the shoe for a via- Fig. 4. Dowmetal. Ratio of average 
in net section to vield strength = 1.14. duct recently erected. stress in net section to yield strength 


(Courtesy American Bridge Company) Lae. 8 


Photoelastic investigations have established the fur- 


: MOM ae 

ther condition that the ratio (see Fig. 1) 
d 

must be 8 or over for application of these formulae. 

The concentration factor diminishes for narrower 


plates according to the following experimentally de- 
termined relation which holds for - —— equal to 


1.5-8.0 :5.5 


«(maximum ) 1.6(8.0 —M*s--> M /d)*® 


= 30 — 


a(net section ) 1100 


Other photoelastic determinations are in substantial 
agreement with respect to the elastic conditions about 
the: hole,7-8.9,10 


Object 


_ This report is a preliminary treatment of the sub- 
ject of plastic flow of the metal in the region of a_hole 
na tensile member stressed beyond the point of local 
yielding. Two metals were chosen having different 
Plastic characteristics as indicated by their respective 
stress-strain relationships. Certain conclusions are 
drawn based on their different action in the critical 
region. It is anticipated that further work will be 
Possible using other common structural metals and 
using certain metals in different stages of cold work 
and heat treatment. 


Materials Used 


78 hot rolled mild steel plate and 3” rolled 
Owmetal F were the two test materials. The steel 
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was normalized for 20 minutes at 1550°F., and the 
Dowmetal was used as rolled. 


Experimental Procedure 
The yield strengths (see Fig. 5) of the two metals 
were determined on specimens as illustrated in Fig. 
2b, using 4 Huggenberger Tensometers set at one inch 
gage lengths. The yield strengths were based on 0.1% 
deviation from the modulus line. The sensitivity of 
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these gages permits reading to 0.00001”. The special 
deformation tests were made on polished specimens 
scored in a metrically calibrated dividing engine as in- 

M<-—M 
dicated in Figs. 3 and 4 at 2X. The ratios 

d 

were 9.3 and 8.7 for Dowmetal and steel respectively. 
The smallest divisions were originally 0.0984” (0.25 
mm.). A Monel Metal standard was inserted loosely 
in the hole. Four Huggenberger gages were again 
used to check the uniformity of loading. A standard 
mechanical type of universal testing machine of 50,000 
lbs. capacity was used. Suitable increments of load 
were applied, after which the load was released and 
photographic negatives were taken at 2X. Lantern 
slides made from these negatives were projected at a 
total magnification of 40 and measurements made at 
the gage lengths to be defined later. A permanent set 
of 001” appeared as very slightly over one millimeter 
on the projected image. While this method is entirely 
inadequate for measuring elastic deformations, it 
offers wide latitude in the evaluation of plastic flow. 


Table I : 
we Ratio — 
Average Effective of Stress in 
Stress Yield Net Section to 
Permanent at Net Strength, Yield Strength, 
Set Section Ibs./in.? x 100 
SS se 1.6% 37,200 37,200 100% 
Dowmetal ...... 0.9% 23,800 23,800 100% 
Sarr . 10% 31,500 37,200 85% 
Dowmetal ...... 1.0% 24,350 23,800 102% 
Discussion 


[t should be remembered that the analytical method 
of attack indicates a stress concentration factor of 3 
at only two points in the plate. One of these is point 
P, Fig. 1, in the center of the 0.0984” gage length used 
here. Fig. 1 was drawn with the aid of the preceding 
equations in order to show the decrease in stress con- 
centration in the direction of applied load and also 
at right angles to this direction, starting from the 
points P of maximum stress concentration. The drop 
at right angles to the direction of loading is very sharp, 
while in the direction of loading relatively high tensile 
stresses persist to a somewhat greater distance from 
the point of maximum stress. By calculation of the 
tensile stress in the direction of pull for 5 points along 
the experimental gage length, an average tensile con- 
centration factor of 2.61 was determined. This factor 


Yield Strength Determination 
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Permanent Set in the Critical Section 
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Permanent Set in 0.0001 inch/0.0984 inch gage 


Fiz. 6. 


should be used in place of 3.0 in considering the al 
data. It might be noted that if the gage length w 
increased from 0.0984” to 0.5”, a Huggenberger st: 
gage could be used to detect the beginning of pla 
How. In order to keep the concentration ft: ctor 
high as 2.61, the hole should then be nearly 2” 
diameter and the width of plate nearly 16”. 

In Fig. 6 the permanent deformations in the 0.0984” 
gage length are plotted against the unit stresses in th 
net sections. In order to compare fundamental ch 
acteristics instead of absolute strengths, the unit stress 
scale for Dowmetal was expanded until the yield 


strengths coincided. 


Line Q on Fig. 6 was obtained as follows: 


Yield strength X Area of net section 


Area of gross section X Av. stress conc. factor at P 
_ 37,200 X 1.047 
1,183 X 2.61 

stress in the 0.0984” gage length. 


= 12,600 lbs. / in. Av. yield 


Since the curves are plotted in terms of stresses at 
net sections, and since the analytical factor 3 is based 
on the gross section, the above conversion was neces- 
sary to obtain Q. When the entire net section was 
loaded to its yield strength, the deformations were 
1.6% and 0.9% for steel and Dowmetal respectively 
(see Table I). At a permanent set of 1% in the criti- 
cal section the steel carried 85% of its yield strength 
load and the Dowmetal 102%. It is apparent from the 
curves that the Dowmetal can carry the concentrated 
load with less plastic deformation than the steel, re- 
membering that the comparison is made on the basis 
of equalized yield strength. The plastic characteristics 
observed in the original stress-strain curves (Fig. 5) 
appear to be reflected in these special deformations at 
the region of high stress. The foregoing data are not 
experimental proof of the theoretical 3:1 stress con- 
centration ratio, but are consistent with such an analy- 
sis which prescribes, as shown above, that the first 
appreciable permanent set should occur at a unit stress 
of 12,600 Ibs./in.? 

Visual evidence of the increased distortion of the 
steel is to be found by comparing Figs. 3 and 4. 

Fig. 7 was plotted from data obtained from a num- 












Permanent Set Near the Hole 
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ince from the Hole in 0.02 inch Measured Perpendicular 
to Applied Load 


Fig. 7 


ber of 0.0984” gage lengths along the extension of a 
diameter perpendicular to the direction of pull. The 
meas irements were taken from lantern slides corre- 
spon ing to Figs. 3 and 4, representing the maximum 
appli | loads in each case. Here again the steel shows 
great st deformation at all gage lengths measured, 
even hough the Dowmetal was loaded to a greater 
perce | of its yield strength. Further analysis of these 
curve. requires a treatment of the possible modes of 
elastic: failure. 

A tensile member may fail in tension, or more com- 
monl, in shear or by a combination of shear and ten- 
sion. in the case of the steel plate there were certain 
surfa. indications of yielding. The characteristic 
formation of Luder’s lines appeared first at right 
angle: to the directions of applied stress and developed 
from ‘ie points of maximum stress concentrations to 
the edves of the plate. With slight increases in load 
the shear lines appeared at approximately 45° to the 
directions of applied stress and progressed from the 
highly stressed points to the edges of the plate. In 
the case of Dowmetal, no such surface alterations were 
observed. 

_ One published picture of Luder’s lines about a hole 
ina steel plate showed similar lines at right angles 
to the applied force. Other indications in the litera- 
ture point to deformation along the 45° shear lines as 
the common method of failure. Fig. 7 and other con- 
siderations suggested that the Dowmetal deformed 
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Welding Exhibit for Museum of Science and Industry 


Announcement is made by Mr. O. T. Kreusser, Director of 
the Museum of Science and Industry in Chicago, that com- 
plete equipment, including material handling hoist for a per- 
Manent exhibit of industrial welding has been presented to 
the institution by the Harnischfeger Corporation of Milwau- 
ee, manufacturers of P&H-Hansen Arc Welders. This 
exhibit is of unusual interest because of the rapidly increasing 
use of arc welding in practically all lines of industry. The 
exhibit itself is an ingenious one, for with the demonstrations 
carried on behind a special colored glass, visitors are able to 
See at close range the technique employed in various types of 
welding without blinding glare. The Museum of Science and 
ndustry in Chicago is the only institution of its kind in the 
hited States with a permanent arc welding demonstration. 





add ainless Steel in the Dairy Industry,” was the title of an 
€ss given by C. Snyder, Republic Steel Corp., 


tral Alloy Division, Massillon, Ohio, before the Pitts- 
h Ltapter of the Dairymen’s Association, Thursday, No- 
vember 


Stee - A number of display pieces of Enduro Stainless 
l were exhibited at the meeting. 


mainly in this latter manner in such a way that gage 
lengths beyond 0.12 inch from the edge of the hole 
were outside the zone of drastic movement. In the 
region of maximum shear (see R in Fig. 4) the meas- 
ured set for Dowmetal was greater than at S at right 
angles to the load. Similar measurements on the final 
steel picture showed these deformations to be nearly 
identical. Although no picture of the steel plate was 
available after formation of the right angled Luder’s 
lines only, it would undoubtedly have shown the oppo- 
site tendency displayed by the Dowmetal—S greater 
than R. 

This part of the problem is apparently concerned 
with the relative strengths of the metals under tensile 
and shear conditions. More fundamental work along 
this line is now under way at Purdue University. 

The writers wish to express their indebtedness to 
Prof. S. C. Hollister for his suggestions during the 
course of this work. The Dowmetal plate was sup- 
plied by the Dow Chemical Company, Midland, Mich. 

Conclusions 

1. The order of magnitude of the localized perma- 
nent set at a hole in a plate may be considered as be- 
ing less than 2% elongation when the net section of 
the plate is stressed up to its yield strength. 

2. In the cases of metals with gradually yielding 
stress-strain characteristics, this set may be less than 
1%. 

3. Drastic yielding in the critical section occurs only 
when the entire net section is stressed beyond its 
yield strength. 

4. The entire mechanics of failure may depend on 
certain elastic and plastic properties of the metal, which 
differ in different metals and alloys. 
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At a recent meeting of the American Society for Testing 
Materials, Charles McKnight of the International Nickel 
Co., Inc., was elected chairman of the committee on ferro- 
alloys. Mr. McKnight is also serving at the present time on 
committee A-I on steel and sub-committee VIII on steel 
castings and I on steel rails. 





Thomas T. Watson, who joined the Metallurgical De- 
partment of Lukens Steel Company, Coatesville, Pa. in 
August, 1931, has been appointed Development and Service 
Metallurgist. He will be engaged principally in service and 
sales work in connection with Lukens Nickel-Clad Steel. Mr. 
Watson was born in Scotland thirty-five years ago and gradu- 
ated in 1923 from the Royal Technical College in Glasgow 
with the degree of Associate of the R. T. C. Until 1925 he 
was Assistant Metallurgist at David Colville & Sons, the 
largest iron and steel manufacturer in Scotland. He then 
became Metallurgist at the Clyde Alloy Steel Company, serv- 
ing there for two years under Dr. A. McCance, Managing 
Director. From 1927 to 1930 he was Assistant Metallurgist 
at Dorman Long & Company, one of the largest iron and 
steel manufacturers in England. He came to this country in 
1930 and engaged as a Consulting Metallurgist in New York 
until he joined the Lukens organization in 1931. 
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Reconstruction Finance Loans 


Editor, Metais & ALLoys: 


Industrial concerns, eligible to borrow funds from the Re- 
construction Finance Corporation for the purpose of main- 
taining and increasing employment, have not yet taken full 
advantage of the assistance which the Corporation is prepared 
to extend. 

Congress provided that such loans might be made to in- 
dustrial and commercial businesses subject to the following 
requirements : 

(1) E Boro the business must have been established prior to January 1, 

34, 


(2) That such loans be adequately secured. 
(3) That maturity of loan must not exceed five years. 
(4 


) That borrower must be solvent at the time of disbursement of the 
loan 
(5) That credit at prevailing bank rates for loans of the character 
applied for not be available at banks. 
(6) That reasonable assurance of increased or continued employment 


of labor be given. 
) That the aggregate of such loans to any one borrower made di- 
rectly or indirectly shall not exceed $500,000. 

(8) That such other provisions as the Reconstruction Finance Ci 

poration may impose be complied with. 

The Directors of the Reconstruction Finance Corporation 
feel that these loans should be made in such a way that the 
available funds can be utilized as fully as possible for the 
advance of permanent business recovery. This objective can 
be accomplished best if the moneys loaned by the Corporation 
are used principally to supply funds for the payment of labor 
and the purchase of materials incident to the normal oper- 
ation of the business, rather than for the payment of existing 
indebtedness, though in exceptional cases a small part of the 
loan may be used for payment of existing debts or for the 
financing of construction, improvements and/or repairs that 
do not materially increase capacity. When a loan is to be 
used primarily for labor and materials, a small portion of the 
loan may be applied to these latter purposes when necessary 
to assure ordinary and efficient operation. 

The Corporation will make loans in codperation with 
banks, or by the purchase of participations in loans made by 
banks. In cases of national banks, only the bank’s partici- 
pation in such loans, rather than the full amount of the loan, 
must be within the legal limit which may be loaned to any 
one customer, and accordingly this plan will allow substan- 
tially greater credit to be extended through such channels to 
borrowers who are already borrowing up to their legal limit. 

The depression years have left many enterprises in very 
much involved and weakened positions, but our experience 
has led us to believe that where present creditors are willing 
to cooperate by a proper adjustment of existing debt struc- 
ture, many such enterprises may be safely supplied with ad- 
ditional funds that will enable continuing operations on a 
sound basis. 

Accordingly, we suggest to industrial concerns, to which 
credit at prevailing bank rates for loans of such character is 
not available but which can offer adequate security (even 
though such security may be frozen and therefore not gener- 
ally acceptable to banks) and which can profitably use addi- 
tional funds for labor and materials, that they communicate 
with the local loan agency of this Corporation serving the 
territory in which such concerns are located. 





Rapid Test of Thickness of Tin Coatings on Steel 


The International Tin Research & Development Council 
has issued as Technical Publication, Series A, No. 12 a 
reprint of a paper by Dr. S. G. Clarke, published in “The 
Analyst,” which describes a new rapid method of deter- 
mining the thickness of a tin coating on steel. The pro- 
cedure is simple; the tin is dissolved from a known area 
by a cold solution of hydrochloric acid and antimony 
chloride, and its amount is determined by the loss of 
weight of the specimen. The basis metal is unattacked, 
but a small correction has to be applied to allow for the 
layer of tin-iron alloy. In addition to brevity, the method 
has the advantage that the thickness of tin on a given 
portion of the surface can be determined by protecting the 
remainder with a coating of cellulose varnish. Copies of 
this paper may be obtained from the International Tin Re- 
search & Development Council, L. J. Tavener, U. S. 
Representative, 149 Broadway. New York City. 
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Each Loan Agency of the Corporation will, when requested, 
assist and advise with applicants in determining their eligibil 
ity and in the preparation of applications. 

JESSE H. JONES, 
Chairman, Reconstruction Finance Corporat 


Washington, D. C., Nov. 9, 1934. 


A Little More History 
Editor, Metats & ALLoys: 


In view of the increasing importance of oxygen dete 
minations in steel, it will be of historical interest to pu 
lish a photograph of, in all probability, 
first apparatus assembled in America. 

\bout 1903 the writer was commissio: 
by the late Chief Chemist of South Wor 
Illinois Steel Company, William Brady, 
make oxygen determinations on steel. Ai 
a survey of the literature, the Lede 
method was decided on. A detailed des« 
tion of this method had been publishe: 
Stahl und Eisen. 

Ericson The assembled apparatus, as shown by 
am S058 photograph, allowed heating the sample 
in an atmosphere of nitrogen (left, rear of train) the 
one of hydrogen (right, rear with purifying train) each 
in turn entering the combustion tube containing the sa 
in the foreground. The oxides of iron and manganese 
reduced and the water formed absorbed in a weighed p! 
phorus pentoxide bulb. Oxides of silicon and alum: 

would remain unaffected. 








The Ledebur Apparatus in 1902 


As I recall it now, most determinations ran from .005 
to .030% oxygen and were on Bessemer and open hearth 
steels. Two determinations could be made in a day. 

I trust this will supplement your recent series OF ar- 
ticles, on work of the early steel chemists by Messrs. 


Spring and Gilmore. ERIC JOHN ERICSON, 
Chief Chemist, 


East Chicago, Ind. nist, : 
Standard Forgings Co 


November 4, 1934 











New Cold Mill 


Contracts have been awarded for erecting the Youngs- 
town Sheet & Tube Company’s new cold rolling mill re 
Campbell, to the Mesta Machine Co. of Pittsburgh, an 
the steel will be erected by the Fort Pitt Bridge Co. 

The new cold rolling mill, with a capacity of from 200,- 
000 to 250,000 tons a year, will absorb a part of the pre- 
duction of the new continuous strip mill now being pesos 
by the company at Campbell, which will have an ae 
capacity of from 500,000 to 600,000 tons of hot rolle 
strip. The cold mill will finish strip into sheets for auto- 
mobile and other purposes. A separate building, covering 
216,000 square feet will house the cold rolling mill red 
ment. The latter will include one 3-stand tandem bye 
finishing unit, and two single stand 4-high mills along W! 
continuous annealing, pickling, shearing, and straightening 
machinery. The cold mills will be capable of rolling nt 
the unfinished hot strip to 26 gage thick and 84 inches wide. 
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Wat is probably the most remarkable of “Moly’s” 
many qualities toward improving iron and steel be- 
comes strikingly apparent in its use in copper-bearing 
ingot iron. Less than one-tenth of one per cent is known 
to allow the addition of twice as much effective copper 
in ferrous metals designed to resist atmospheric corro- 
sion and that encountered in mildly acid or oil-refinery 
liquors. 

In fact, service data show copper-Molybdenum ingot 
iron considerably more resistant to atmospheric corro- 
sion than copper- bearing steels. And one oil refinery 
claims that in contact with corrosive oils at elevated 
temperatures this material has outlasted plain carbon 
steel by more than three times. 

The outstanding development of modern metallurgy 
is unquestionably the growth in use of Molybdenum 
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irons and steels. In countless uses and applications it 
has been definitely prove ‘d that Molybdenum increases 
resistance to corrosion, fatigue, shock, cree p. abrasion 
and temper embrittlement in plain or otherwise al- 
loyed irons and steels. Making heat-treated steels easier 
to machine and weld—without loss of strength—is an- 
other of its characteristics. And its ultimate possibilities 
have not yet been approached. 

“The Moly Matrix” is our new house organ, planned 
to help executives and engineers keep informed ol 
Molybdenum’s progress. A simple re quest puts you on 
our mailing list. A further request brings you either o1 
both of these new books: “Molybdenum in 1934” an 
“Molybdenum in Cast Iron—1934 Supplement.”. And 


our metallurgists and experimental laboratory 1» 


Detroit offer ready assistance toward solving an 
alloy problems you may have. Climax Molybdenun 
Company, 500 Fifth Avenue, New Y ork. 


In CanadamRailway & Power Engineering Corporation, Lid., Montre 
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ORE CONCENTRATION (1) 


JOHN ATTWOOD, SECTION EDITOR 


E. D. Garpner & C. H. 
Information Circular No. 
Three types of Au mills are common,—(1) amalgama- 
flotation and (3) cyanidation. Typical flow 
sheets for each are described. The conditions governing the choice of methods 
are discussed. AHE (1) 


Recovery of Gold from the Ore of the Beattie Gold Mine Limited, Duparquet 
Township, Abitibi —, Quebec. C. S. Parsons, A. K ANDERSON, D. 
TounsTon & W. JenKINS. Canadian Department of Mines, Mines 
Branch Report hy 736, 1934, pages 71-96. The best method for recovery of 
4u from ore assaying Au 0. 15—0.26 oz. and Ag 0.08—0.16 0z./ton was flota- 
tion, roasting the concentrate and cyanidation of the calcine. Extraction by this 


mioing and Milling Practices at Small Gold Mines. 
jonxson. United States Bureau of Mines, 
ano. July 1934, 31 pages. 
tion--gravity concentration, (2) 


method was 82%. Direct cyanidation of the ore gave only about 60% recovery; 
eyanidation of unroasted concentrates extracted 65-70% of the Au. AHE (1) 


The Recovery of Gold from the Arsenical 
Shoal Lake, Lake of the Woods, Ontario. C. S. Parsons, A. ANDERSON, 
1 D, Jonnston & W. S. JENKINS. Canadian Department of Mines, 
Mines Branch Report No. 736, 1934, pages 60-63. The ore containing pyrite, 
arsenopyrite, pyrrhotite, native Au and chalcopyrite assays Au 0.65 oz./ton and 
4s 3.55%. The flow sheet proposed js flotation of ore ground to 50%-200 mesh, 


Ore of the Cameron Island Mine, 


roasting of the concentrate and cyanidation of the reground calcine. Extraction 
ic ahout 80%. AHE (1) 
The Recovery of Gold from Treadwell-Yukon Ore, Bussiére Property, Louvicourt 


C. S. Parsons, A. K. ANDERSON, 
W. S. Jenkins. Canadian Department of Mines, 
No. 736, 1934, pages 45-50. An ore containing 2.31 oz. Au and 0.38 oz. Ag/ton 
and 0.55% Cu was studied. Cu attacks the cyanide resulting in excessive losses. 
Flotation removes the Cu and also most of the Au. Amalgamation of ore 70% 
200 mesh recovers 91% of the Au. Another 8% is recovered in a Cu econcen- 
a grade suitable for shipment to a smelter. AHE (1) 


Experimental Tests on a Sample of Gold Ore from Alexandria Gold Mines, 
Limited. C. S. Parsons, A. AnpERSON, J. D. Jounston & W. S. 
Jenkins. Canadian Department of Mines. Mines Branch, Report No. 
736, 1934, pages 50-53. Cyanidation of a quartz-pyrite ore containing 0.25 oz. 
Au/ton gave 70% recovery. Amalgamation made no recovery. Flotation and sale 
of the concentrate to a smelter are recommended. AHE (1) 


Experimental Tests on Gold Ore from the Mackey Point Syndicate, Michipicoten 
Area, Ont. C. S. Parsons, A. K. ANpeERson, J. Jounston & W. S. 
Jenkins. Canadtax Department of Mines, Mines Branch, Report No. 
736, 1934, pages 204-211. An ore assaying Au 0.39 oz./ton was amalgamated; 
recovery was about 90%, cyanidation of the tails increased recovery to 98%. 
Straight cyanidation recoveres 97-99%. Blanket concentration recovered 92%, 
flotation of tailings 5% more. Amalgamation of blanket concentrate and cyanida- 
tlon of flotation concentrate gave 95% recovery. AHE (1) 


The Recovery of Gold in Ore from the De Santis Gold Mining Company, Limited, 
Timmins, Ont. C. S. Parsons, A. K. Anperson, J. D. Jounston & W. S. 
JENKINS. Canadian Department of Mines, Mines Branch, Report No. 
736, 1934, pages 20-21. An ore, containing Au 0.43 and Ag 0.07 oz./ton, was 
treated. At —-150 mesh, 96% of the Au is recoverable by cyanidation while 98.8% 
is recovered at 200 mesh. Flotation recovered 96.9% of the Au in a rougher 
concentrate that can be cleaned to 2.40 oz. Au/ton. AHE (1) 


Lead and Zinc from Ore of a Yankee Girl Mine at 
Yar, &..6. C. S. PARSONS, A. K. Anperson, J. D. Jonnston & W. S. 
JENKINS. Canadian Department of Mines, Mines Branch, Report 736, 
1934, pages 99-109. An ore containing Pb 2.42, Zn 4.50, Fe 9.37, S 10.51%, 
Au 0.50 oz. and Ag 2.59 oz./ton yielded only 70-75% of the Au to cyanidation. 
By flotation, 90% of the Au, Ag and Pb may be recovered in a bulk concentrate. 
The same net result was obtained by taking the Pb and Zn concentrates off 


Township, Quebec. JOHNSTON 


Mines Branch Report 


trate, ol 


Recovery of Gold, Silver, 


separately. AHE (1) 

Ore Concentration. Metallurgical Results and Flotation Reagents. T. H. 
Mitten & R. L. Kipp. United States Bureau of Mines, Statistical Ap- 
pendiz to Minerals Yearbook, 1932-33, pages 225-238. AHE (1) 

Ore-Dressing Bibliography, 1931-32. T. H. Mitten & R. L. Kipp. United 
States Bureau of Mines, Information Circular No. 6784, June 1934, 8&9 
pages. AHE (1) 


Detailed Statistical Microscopic Analyses of the Ore and Mill Products of the 
Silver King Flotation Concentrator, Park City, Utah. R. E. Heap, ArtuHurR L. 
Crawrorp, F. E. THackwett & Gien BurGEner. United States Bureau 
of Mines Report of Investigations No. 3236, June 1934, 70 pages. The 
mill feed is galena 15.1 gray Cu 1.4, sphalerite 8.4, pyrite 15.5 and non- 
metallic gangue 59.5% (about 45% quartz and 15% carbonates). Pb concentrate, 
Zn concentrate, general tailings and various specimens of average mill feed were 
sized and briquets prepared representing each mesh size from + 65 to —800 
mesh. An immense amount of data on these are given including mineralogical 
and chemical composition of feed, Pb concentrate, Zn concentrate and_ tails; 
mineralogical distribution of Ag in each; distribution of sphalerite, gray Cu, 
pyrite and gangue in various size fractions of the Pb concentrate; distribution of 
galena, gray Cu, pyrite and gangue in Zn concentrate: distribution of foregoing in 
tailings; distribution of metals in various size fractions of various minerals in 
different mill products; free and locked mineral relationship in each size of the 
different mill products; ete. The data lead to detailed suggestions for improved 
grinding, for increasing Zn recovery, for improvement of Zn separation from the 
Pb concentrate and improvement of separation of Ag from Zn concentrates. AHE (1) 


Crushing, Grinding & Plant Handling (1a) 


Briquetting Fine Iron Ores for Open Hearth Furnace Use. B. S. Apramov & 
D. A. Braun. Domez, No. 4, 1934, pages 21-32 (In Russian). Iron ore 
briquettes are not suitable for blast furnace use but are advantageous as open 
hearth furnace additions. Briquetting without a binder under pressure up to 3000 
kg./em.? was not satisfactory. Ca(OH)2 as binder required 20-30 day storage 
before hardening. Steaming with superheated steam under 5 to 8 atmospheres 
hardens Ca(OH):2-containing briquettes sufficiently well within 5 to 6 hours. 
Conversion of Ca(OH)2 into hard limestone by means of a stream of furnace 
kases required several days. Keeping these briquettes in an autoclave under 2 
atmospheres of CO2 for two hours and heating them for one hour in a stream of 
- a heated to 110°-160°C. gave to them the required strength. With 4% of 

nent 10 to 12 days are required for hardening. (1a) 

The Starting up of Tube Mills. Crushing, Grinding, Mining & Quarrying 

érnal, Vol. 2, May-June 1934, page 217. The relation of the frictional re- 

ance in starting heavy mills and the actual starting power required is discussed. 


AHE (la) 

_ Screening-Vibrating Screen Practice. J. G. Turvey. Crushing, Grinding, 
ning & Quarrying Journal, Vol. 2, July-Aug. 1934, pages 247-250. The 
principles of vibrating screens, the various kinds of vibrating units, binding devices, 
ion and cloth length for sereens are discussed. AHE (la) 
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Grinding Tests for Easy Interpretation of Results. 
DeVaney. Progress Reports—Metallurgical Division. 5. Ore-Dressing 
Studies. United States Bureau of Mines, Report of Investigations 
No. 3239, June 1934, pages 3-8. In drop weight tests of grindability character- 
isties, surface tons/hp.-hr. (200 mesh) were chert 23.6, quartz 53.2, Ill. coal 
123.0, dolomite 67.2, pyrite 69.5 and sphalerite 71.8; tons/hp.-hr. were chert 
0.200, quartz 0.415, Ill. coal 0.568, dolomite 0.605, pyrite 1.045, and sphalerite 
1.12. Results of grinding dolomite and flint in a ball mill and rod mill, between 
rolls and by drop weight are compared tabularly and show that the relative effee- 
tiveness varies with different ores and depending on whether interest is in tons/hp.- 
hr. or surface tons/hp.-hr. Results of grinding in a rod mill with grinding media 
of sp. gr. 2.89, 4.7, 5.00, 6.66, 7.3 and 7.7 at critical speeds of 40, 50, 60, 
and 70% show that the rods (sp. gr. 7.7) were about 30% more efficient than 
the stuffed pipes (sp. gr. 2.89-7.3), possibly due to the greater hardness of the 
rods. Feed of 0.48, 0.90 or 2.04 tons of dolomite/hr. to rolls gave 0.60 tons/hp.- 
hr.; feed of 0.12, 0.36, or 0.54 tons of flint/hr. gave 0.20 tons/hp.-hr. Capacity 
and efficiency were greatest at highest rate of feed. AHE (1a) 


Material Handling Equipment. (4) Belt Conveyors. W. G. Crushing, 


W. H. Cocuitt & F. D. 


PICTON. 


Grinding, Mining & Quarrying Journal, Vol. 2, July-Aug. 1934, pages 253- 
56, 258, 260, 262. Data are given on maximum speed, idler spacing, belt stress, 
A diameter, capacity for materials of varying density, size of largest lump, 
power requirements (foi varying belt speeds of 50-600 ft./min.), conveyer angle, 
etc., for various belt widths (12-48 in.) AHE (1a) 
Gravity Concentration (1b) 

The Concentration of Chromite Ore from Obonga Lake, Ontario. C. S. Parsons, 
A. K. Anperson, J. D. JoHnston & W. S. JENKINS. Canadian Depart 
ment of Mines, Mines Branch Report 736, 1934, pages 6-9. Flotation of 
ore containing 4.44% Cra0s gave no concentration, because tale floated more 
readily than the chromite. Table tests at various sizes down to -200 mesh gave 
a maximum of 38% Cra0s in the concentrate. AHE (1b) 


The Concentration of Chromite from Lake Shebandowan, Ontario. C. S. Parsons, 
A. K. Anperson, J. D. Jonnston & W. S. JENKINS. Canadian Depart- 
ment of Mines, Mines Branch Report 736. 1934, pages 9-13. An ore con 
taining 16.85% Cra0s was concentrated by tabling under various conditions. The 
best results were a concentrate assaying 30% CreO3 at 65-70% recovery. This is 
about the best possible due to the high Fe and Al ratio in the chromite. 

AHE (1b) 
State College of Washing- 
2, July 1933, 


The W. S. C. Placer Mill. Guy E. 
ton, Mines Information Bureau, 


INGERSOLL. 
Information Circular No. 


5 pages. Au is caught on corrugated rubber and sponge rubber sheets on a 
vibrating table. The concentrate is amalgamated in a barrel. AHE (1b) 

Expansion of Centralized Milling and Tailing Retreatment Operations in the 
Tri-State Zinc-Lead Mining District. FRANK J. CUDDEBACK Nu. F. NEtzZE- 
BAND. Mining Congress Journal, Vol. 20, Sept. 1934, pages 30-36, 53. 
Describes the Bird Dog Mill and the Eagle-Picher Central Mill, both of which 
have been put into operation since 1930. Flow-sheets of both mills given. Use 


operation have resulted in higher recoveries, 
lower investment and operating cost, and a better control of concentrate, compared 
with the old system of milling. Over 20 mills in the district are now operating 
on old tailings, which are first treated in Cooley jigs, followed by tables, ball 
mills, and flotation cells. About 20% of the concentrates produced in the district 
are made from old tailing dumps. BHS (1b) 


of better equipment and continuous 


Flotation (1c) 


Tests on Gold-Silver-Lead-Zinc Ore from the Alice Lake Group of Mineral Claims 
Near Quatsino Sound, Vancouver Island, B. C. C. S. Parsons, A. K. ANDErR- 
son, J. D. Jonnston & W. S. Jenkins. Canadian Department of Mines, 
Mines Branch, Report No. 736, 1934, pages 53-58. A galena-sphalerite- 
pyrite ore in a limestone gangue assayed Au 0.335 oz. and Ag 3.23 oz./ton, 
Cu 0.14, Pb 5.76, and Zn 6.38%. The Ag is associated with the galena and 
the Au with the pyrite. Fair grades of Pb and Zn concentrates can be obtained 
by selective flotation (21-31% Pb at 91-94% recovery; 48-50% Zn, 69-75% 
recovery). The Pb concentrate contains much pyrite which is impossible to 
depress; up to 55% of the Au is recovered here and 30-35% more in a subse- 
quent pyrite concentrate. A bulk flotation concentrate of galena and pyrite con- 
tained 68% of the Au, less than the 2 selective concentrates. Au can not be 
cyanided. The concentrates must be smelted. AHE (lc) 


Theory of Mineral Flotation. Actual State of Our Knowledge of Chemical Col- 
lectors (La Théorie du Flottage des Minerais. L’€tat actuel de nos Connaissances 
sur les reactifs Collecteurs). M. Rey. Revue universelle des Mines, Series 
8, Vol. 10, Aug. 15, 1934, pages 433-439; Sept. 1, 1934, pages 466-471. - The 
various theories of the flotation process are reviewed with particular reference to 
the constitution and manner of action of chemical collectors. Under normal flotation 
conditions, minerals are hydrophilic and the function of the reactive collectors is to 
form an organic, hydrophobic film on their surface; the film should have the 
thickness of a molecule, and the chemical collectors which are principally an active 
or polar group, orientate themselves in the film with the hydrocarbon group towards 
the outside. This explanation agrees better with actual facts than the chemical 
theory according to which the stability of the film depends on the chemical reaction 
of the collector with the mineral. More recent studies of adsorption, however, 
(Langmuir) have approached both these theories. This is illustrated by the flota- 
tion of galena with xanthate; galena is represented by PbS and oxidized galena 
by [PbS] Pb*++S04--; the SOa---ions are kept in the immediate vicinity of the 
macro-ion [PbS] Pb++ by electrical attraction but are partly free in the solution. 
The reaction with a xanthate NaR which dissociates into Nat+ ions and R- ions, 
forms a macro-molecule [PbS] PbR2 composed of galena covered with a film of 
insoluble lead xanthate. The connection of this problem with the recent investiga- 
tions into structure of atoms, molecules and crystals is pointed out. 44 references. 


Ha (1c) 

Concentration of a Cobalt Ore from Werner Lake, Red Lake Mining Division, 
Ontario. C. S. Parsons, A. K. Anperson, J. D. Jounston & W. S. JeEnN- 
KINS, Canadian Department of Mines, Mines Branch Report No. 736, 


63-66. By selective flotation of an ore containing 10.72% Co and 
0.30% Cu, about 60% of the Cu can be removed as a concentrate assaying 5-6% 
Cu and about 10% Co, a loss of 3% of the Co. A Co concentrate containing 


26% Co at 90% recovery and less than 0.3% Cu is produced. AHE (1c) 


Flotation Concentration of Siscoe Gold Ore. C. S. Parsons, A. K. ANDERSON, 

D. Jounston & W. Ss. JENKINS. Canadian Department of Mines 
Mines Branch Report No. 7: 36, 1934, pages 40-45. After removing coarse Au 
and part of the sulphides by trap and blankets, Au in the residue can be reduced 
to 10 cents a ton by flotation. Recoveries of 98% can be secured by omitting 
the blankets before flotation. The concentrate contains 33 oz. Au/ton and tailings 
20 cents/ton. The Au is readily soluble in cyanide. AHE (le) 


Flotation of Siscoe Gold Mines Classifier Overflow. CC. S. Parsons, A. K 
AnpeErsOoN, J. D. Jounston & W. S. JENKINS. Canadian Department of 
Mines, Mines Branch Report No. 736, 1934, pages 39-40.—A classifier over- 
flow containing 0.14 oz. Au and 0.10 oz. Ag/ton was floated to give a concentrate 
recovery. AHE (lc) 


1934, pages 


assaying 14.16 oz. Au and 90% 
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The Concentration of the Disseminated Copper-Nickel Ore of the Falconbridge 
Nickel Mines, Limited, Falconbridge, Ontario. C. S. Parsons, A. ANDERSON, 
J. D. JoHNston & W. S. JENKINS. Canadian Department. of Mines, 
Mines Branch Report 736, 1934, pages 171-185.—Highest recoveries were ob- 
tained in a soda ash circuit; good recoveries were obtained using CaO and cement 
as alkali reagents. A heavy oil mixture showed advantage over chemical collection. 
Xanthates were necessary for low tailings. Mill runs improved on laboratory results; 
Cu recoveries were 99% and Ni 98%. Reagent consumption was soda ash 1.5-2.0, 
oil 0.20-0.30, P. A. xanthate 0.15-0.25 and Yarmor pine oil 0.05-0.15 lb./ton. 

AHE (lc) 

Tests on Gold-Silver-Lead-Zinc Ore from Bey Mines, Limited, Northbrook, Ontario. 
C. S. Parsons, A, K. Anperson, J. D. Jounston & W. S. JENKINS. 
Canadian Department of Mines, Mines Branch Report 736, 1934, pp. 
116-123. The ore, assaying Cu 0.58, Pb 6.65, Zn 6.60%, Au 0.35 oz. and Ag 
24.96 0oz./ton, contained too much Cu to treat by cyanidation in its raw state. 
Best Au recovery can be obtained by floating off a Cu-Pb concentrate and cyaniding 
the tailing. Such a concentrate will contain 50-75% of the Au, 80-85% of the 
Ag and 90% or more of Cu and Pb. By cyanidation, 93% of the Au in the 
tailing is recovered, io make over-all recovery Y6-98%. AHE (1c) 


The Concentration of Copper and Gold in Greene-Stabell Ore, Dubuisson Township, 
Quebec. C. S. Parsons, A. K. Anperson, J. D. JoHNnston & W. S. 
JENKINS. Canadian Department of Mines, ‘Mines Branch Report 736, 
1934, pages 123-130.—Fine grinding is essential for highest recoveries. Flotation 
of ore 85-90% -200 mesh recovered 94% of the Cu and 82% of the Au. An 
alkaline circuit yields higher recoveries than a neutral one. Cleaning the rougher 
concentrate tends to drop out the Au. A rougher concentrate carrying 7% Cu 
and 6-8 oz. Au/ton is the average to expect. AHE (1c) 


Contribution to the Principles of Flotation (Beitrage zu den Grundlagen der 
Flotation). PHILIpp SIEDLER. Kollotd-Zeitschrift, Vol. 68, July 1934, pages 
89-102. A theoretical and experimental discussion of the question whether a laminar 
or linear arrangement of the collecting molecules takes place in the flotation process 
and which part the contact angle of mineral surfaces plays in the process. The 
observations of Wark and Cox that no measureable contact angles occur on pure 
cleavage faces of galena, sphalerite, copper pyrites, calcite and barite were con- 
firmed. The adsorption velocity of xanthates decreases with the hydrocarbon chain, 
the metallic yield of the process increases with this chain in the same. sense 
as the marginal angle. A new diagram for the connection of crystal and air 
bubble is developed. 20 references. Ha (1c) 


Pilot Mill Flotation Work at the Property of the Bagdad Copper Corporation, 
Hillside, Arizona. G, GamMLeN Tuomas. Bulletin of the Institution of 
Mining & Metallurgy, No. 358, July 1934, 43 pages; No. 360, Sept. 1934, 
page 17 (discussion). The most important minerals are pyrite and chalcopyrite in 
the protore, chaleocite in the enriched ore, and malachite in the carbonate ore. 
Results of 51 pilot plant flotation tests and 8 mill tests are presented tabularly. 
In pilot plant and mill tests, respectively, Cu in heads was 0.91-2.73 (av. 1.317), 
0.57-1.33; tails 0.01-0.48, 0.05-0.11; concentrates 23.34-51.70 (av. 37.77), 
20.60-40.90; and recovery 69.3-98+- (av. 87.5), 87.9-94.4%. Pine oil and Aero- 
float No. 25 are the only reagents needed; these were sprayed onto the dry ore. 
No pulp modifier for alkalinity control was used AHE (lc) 


A History of the Introduction of the MacArthur-Forrest Cyanide Process to the 
Witwatersrand Gold Fields. Jas Gray & J. A. McLacutran. Journal Chem- 
ical, Metallurgical & Mining Society of South Africa, Vol. 33, Nov. 1933 
pages 202-203; May 1934, page 382, discussion. See Metals & Alloys, Vol. 5, 
Sept. 1934, page MA 466. AHE (lc) 

Physical Chemistry of Wetting Phenomena and Flotation Processes (Zur Physi- 
kochemie der Benetzungserscheinungen und Flotationsprozesse). M. Lipitz & M. 
RiMSKAJA. Kolloid-Zeitschrift Vol. 68, July 1934, pages 82-89. The effects 
of flotation reagents (activators, depressants, etc.} used in flotation processes were 
investigated according to the method developed by Rehbinder, and the changes in 
the molecular nature of mineral surfaces caused by them studied on a series of 
typical minerals, as sphalerite, pyrite, smithsonite, etc. The surface reactions were 
determined by measuring the hysteresis wetting isotherms, from which optimum 
concentration and most favorable amount of reagents could be developed. 15 
references, Ha (1c) 

Theory of Flotation (Zur Theorie der Flotation). Wo. Ostwatp. Kolloid- 
Zeitschrift, Vol. 68, July 1934, pages 103-109. Discussing recent views on the 
principles of flotation it is maintained that average wettability rather than non- 
wettability of the ore particles is the condition for flotation; a contact angle of 
90° instead of 180° gives the best conditions. These premises are necessary for 
the application of the linear theory. 21 references. Ha (1c) 


Three-Product Flotation at Britannia. Separation of Copper-Zinc-lron from Low- 
Grade Ore. H. A. Pearse. Transactions of the Canadian Institute of 
Mining and Metallurgy, 1934 (in Canadian Mining and Metallurgical 
Bulletin No. 267, July) pages 341-350. The ore contains chalcopyrite, pyrite, 
sphalerite, Au and Ag A bulk concentrate is produced by flotation, reground and 
refloated to give a Cu concentrate, a Cu-Zn middling (retreated), a Zn concentrate 
and a pyrite product. Reagents added, lb./ton of original feed, are: at ball mill, 
—hydrated lime 0.65; at rougher—CuS0O,4 0.15, ethyl xanthate 0.06, pine oil 0.08; 
at thickeners,—hydrated lime 0.10; at regrinding mill,—hydrated lime 0.10, NaCN 
0.04, ZnSO4 0.23; Cu flotation, —buty! xanthate 0.005, pine oil 0.01; Zn flotation, 
hydrated lime 0.10, CuSO4 0.02, butyl xanthate 0.007; pyrite flotation, —CuS0« 
0.03, ethyl xanthate 0.02. A pH of 9.0 is maintained. Mill feed assays Cu 0.60, 
Zn 1.35, Pb 0.12, Fe 5.0, S. 5.0% and Au 0.04 oz./ton. Cu concentrate 
assays Cu 23.40, Zn 7.85, Pb 4.3, Fe 24.7, S 33.8, insoluble 3.69 and Au 1.24 
oz. Zn concentrate assays Cu 1.40, Zn 55.7, Pb 0.65, Fe 6.7, S 33.6, insoluble 
1.3%, and Au 0.09 oz. Pyrite concentrate assays Cu 0.44, Zn 2.0, Pb 0.03, Fe 
43.1, S 50.1, insoluble 3.7% and Au 0.14, oz. Tailings assay Cu 0.09, Zn 0.80 
Pb 0.03, Fe 2.8, S 1.9% and Au 0.013 oz. Recovery of Cu is approximately 
81%, Au 60% in the Cu concentrate, and Zn 65%. AHE (1c) 


Flotation and Depression of Nonsulphides: Calcite, Silica and Silicates, Fluorspar, 
Barite, Apatite, and Tungsten Minerals. J]. Bruce CLEMMeER & R. G. O'’MEAaRA, 
Progress Reports—Metallurgical Division. 5. Ore-Dressing Studies. 
United States Bureau of Mines, Report of Investigations No. 3239, June 
1934, pages 9-26. Fluorspar and barite can be separated from calcite by several 
reagent combinations. W ores can be treated successfully by soap flotation to 
yleld high-grade concenrates low in the most objectionable impurities. Sulphides 
may be removed by flotation with customary reagents without affecting subsequent 
soap flotation. W ores free of calcite and apatite require only an alkaline de- 
pressant for the siliceous gangue. W ores free of calcite but containing apatite 
can be treated with (1) an acid reagent in both roughing and cleaning or (2) 
an alkaline reagent in roughing and an acid reagent in cleaning. W ores con- 
taining calcite or other carbonates are treated successfully by a combination of 
metal salt-silicate in the rougher and an alkaline or acid reagent in the cleaner. 
Fatty acids and their derived soaps are not good selective flotation reagents; de- 
pressants for gangue must be used. Soluble silicates are the principal siliceous 
gangue-depressing reagents used in soap flotation. When soluble salts are present, 
soda ash or caustic often are used alone or gether with silicate. Acidified 
dichromate and the inorganic or short chain organic acids usually give slightly 
higher recovery of better-grade concentrates than is possible with soluble silicates. 
Carbonate gangue minerals are more difficult to depress than siliceous gangue. 
Calcite can be depressed by a silicate-acid combination. A metal salt-silicate 
combination also is effective. CuSO, usually is used, but other metal salts give 
equally good results. In cleaning sulphide concentrates, dihydroxyorganic acids, 
such as tartaric, are powerful depressants for nonsulphides. AHE (lc) 
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Concentration of Surf Point, Porcher Island, Gold Ore. C. 
ANDERSON, J. D. JonNston & W. S. JENKINs. 
Mines, Mines Branch Report 736, 1934, pp. 165-170. Ore 


-. Parsons 
Canadian Depart) 
contai: 


1.135-1.64 02. and Ag 0.51-0.86 oz./ton was not amenable to amal; gama 


cyanidation. Flotation yields 97.6% of the Au. 


Magnetic Separation (1d) 


AHE 


Magnetic Concentration of tron Sands from Black Bay, Port Arthur, 


C. S. Parsons, A. K. ANDERSON, J. D. JoHNston & S. 
Canadian Department of Mines, Mines Branch, Report No. 
pages 97-98.—Magnetic concentration of a sand containing Fe 


4.7%. Grinding this concentrate to 100 mesh and reconcentrating 
centrate (85.4%) analyzing Fe 55.8, TiOe 16.8, V20s 1.06 and 


? Bo 
33.62 


and Sid2 16.30% gave a concentrate (47.8%) analyzing Fe 51.3, TiQe 17.4 


ist 


TiO 


gave 


Side 
AHE 
Concentration of Scheelite Ore from Indian Path Mines, Lunenourg. Nova s 


C. S. Parsons, A. K. Anperson, J. D. Jounston & W. S. i 


Canadian Department of Mines, Mines Branch, Report No 
pages 25-29. A scheelite ore containing 3.95% W0Os3 associated with 
pyrite, pyrrhotite and quartz was concentrated to 65-70% WOs wit 
80% recovery by a magnetic roast followed by magnetic separation 
intensity machine. Table concentration gave a product above the lin 
As. A flow sheet is proposed. 


Magnetic Separation of Vanadium-bearing Titaniferous Magnetite 
Centre, Ontario. C. S. Parsons, A. K. ANperson, J. D. |; 


W. S. JENKINS. Canadian Department of Mines, Mines Bran 


No. 736, 1934, pages 213-218. Two suggested flow sheets are pri 
are given on several tests 


Alternating-Current Magnetic Separation of lron Ores. C. W. Day, 
Reports—Metallurgical Division. 4. Studies in Direct Production 
and Steel from Ore United States Bureau of Mines, Report oj 
vestigations No. 3229, May 1934, pages 35-37. When minerals sufficient 


to assure mechanical freedom are magnetized and passed through a 1 
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nagnet 


produced by an alternating current of suitable characteristics the partich 


higher remanence, provided that they have sufficient coercive force 


to 


demagnetization, will jump about and may be separated in various way 


other particles with lower remanence or less coercive force. Lodestor 
tively in an A. C. field of moderate intensity. Other varieties of 1 
strongly susceptible but have a much lower coercive force, so that if A 


¢ jum 


nagne 


.C. separat 


is desired, a much weaker field strength must be used on the magnet 


terial to prevent demagnetization. The activity of such particles is 


rather 


but may be augmented by regulated heat treatment which increases coercive 


sufficiently to permit easy A. C€. separation. The effect of heat 
especially marked if the mineral contains small amounts of Ti. Dr 


treatr 


astl 


of magnetite reduced its activity in A. C. fields. Partially reduced hematite 


magnetized and then resembles lodestone. Hematite treated with a 
ind heated in a closed crucible may be separated by A. C. Heating 
in closed containers changes its magnetic properties. Control of the n 
erties of hydrated oxides of Fe is rather complicated and has not 
out. A light roast of Fe sulphides produces magnetic sulphides with 
ence and coercive force. 


Amalgamation, Cyanidation & Leaching 
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Dissolution of Various Copper Minerals. SteErpHen L, Brown & 
SuLLIVAN. Progress Reports—Metallurgical Division. 3. Studies 
Metallurgy of Copper. United States Bureau of Mines, Report 


tigations No. 3228, May 1934, pages 37-51. Data are given on tl 
of various sizes of the following minerals in different times from 


146 days in HeSO4, Fee(SO4)3 and various mixtures of them: chrysocolla, « 
mnargite, tennantite, tetrahedrite, chalcopyrite (also in FeCls and in 


and metallic Cu. The oxidized minerals dissolve most readily and cor 
the most slowly. The order of increasing difficulty is chaleocite, born 


ie ass 


1 
4 


C] 
nple 
ite, 


chalcopyrite and enargite. When chaleocite is leached with Fe2(S04)3, 1 


Cu dissolves rapidly leaving a residue approximating CuS that dissolves 
slowly than the first 1/2, but more rapidly than natural covellite. With 


Cu is attacked preferentially to Fe. With chalcopyrite the CuFeS 
stant during dissolution. 
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The Recovery of Gold from the Ore of the Ashley Property, Matachewan Area, 


Ontario. C. S. Parsons, A. K. Anperson, J. D. JouHNston & W 
JENKINS. Canadian Department of Mines, Mines ‘Branch Report 
1934, pages 3-6. Straight cyanidation recovered 97.8% of the Au from -100 
ore. Results on amalgamation and cyanidation and on flotation and cyanidat 
are given. AHE 


Recovery of Gold from Black Sand Concentrate from North Bend, 


C. S. Parsons, A. K. Anperson, J. D. Jonnston & W. S. JENKID 


Canadian Department of Mines, Mines Branch Report No 
pages 96-97. The Au in a black sand concentrate containing Au 
can be recovered by amalgamation. 

Cyanidation of Flotation Concentrates from Bralorne Mines, Ltd., 
District, B. C. C. S. Parsons, A. K. Anperson, J. D. Jouxsto 
Jenkins. Canadian Department of Mines, Mines Branch Rep 
1934, pages 69-71. Cyanidation of 4 concentrate containing O56 


}.32 oz. Ag/ton resulted in 90% extraction of Au. The solution fouls 


it 
io 


185 0 


AHE 
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The Recovery of Gold from Ore of the Cariboo Gold Quartz me © Compan y 
AN 


Limited, Barkerville, British Columbia. C. S. Parsons, 
J. D. Jounston & W. S. JENKINS. Canadian Department 


Mines Branch Report No. 736, 1934, pages 66-69. Pyrite iv quartz 


1.04 and 2.925 oz. Au/ton was treated. Amalgamation of -48 mesh 
80% of the Au; cyanidation of the $4 tailing recovered all but 5 


finer grinding, 97.1% of the Au can be so recovered. Straight cyanidat 


mesh ore gave YS.6% recovery 


ore fe 

cent 

ior 
ATI 


Experimental Tests on Gold Ore from Herb Lake, Manitoba. C. S. P» 


A. K. Anperson, J. D. JoHNnston & W. S. JENKINS. Canad 
ment of Mines, Mines Branch Report No. 736, 1934, pages 59-61 


readily amenable to amalgamation; 96.7% of the Au was recovered at 


mesh. Two flow sheets are recommended 


ian od 
) Liye 


¢ A 


AHE 


The Recovery of Gold from the Ore of the St. Germaine-Gale Property, Du! 
Area, Quebec. ©. S. Parsons, A. K. ANpveERson, J. D. Jonnston & 


JENKINS. Canadian Department of Mines, Mines Branch Rep 

1934, pages 29-32. Amalgamation, flotation and cyanidation tests at ¥ 
of grinding showed that approximately 82% of the Au can be am 
-48 mesh. Flotation of the residue recovers an additional 12%. C 
the ore recovers 95% of the Au. 


Experimental Tests on Samples of Concentrates from Granada Gold 
Rouyn, Quebec. C. S. Parsons, A. K. AnpeErson, J. D. Jounsr 
JENKINS. Canadian Department of Mines, Mines Branch Rep 
1934, pages 22-25. A primary blanket concentrate containing Au 
Ag 2.68 oz./ton, Fe 18.36, As 10.50, S 12.75, Cu 0.01, Pb 0 
0.15% and a secondary concentrate assaying Au 2.64 oz. and Ag ¢ 


Fe 15.80, As 7.90, S 10.25, Cu tr., Pb 0.05 and Zn 0.10% were c 
recoveries of 98-99%. Cyanide and lime consumption were not excessive 


was unsuccessful. 


wrt N 


arious 


algam 


yanid 


AHF 


Mines 
ww 


rt N 


) yA 0 
20, 
90 
yaniat 
I 
ALI 




















ad 





iver 





+ 
wm 





ORE REDUCTION (2) 


A. H. EMEI SECTION EDITOR 
‘ontributions to the Data on Theoretical 
Specifie-heat Equations for Inorganic Substances. K. K. Ketiey. United States 
yeau of Mines, Bulletin 371, 1934, 78 pages. Available high-temperature 


mal data on elements and their inorganic compounds are reviewed and repre- 


Metallurgy. 1. High-temperature 


ative specific heat equations valid at high temperatures are given. Heat 
eontents above 273.1° are given tabularly for 135 elements and compounds. _The 
and c constants for specific heat equations of the form Cp=a+bT—cT,-- 


error for the 
transition, 


estimated average 
icable and heats of 


equation, the temperature range over which 
fusion and vaporization for 326 substances are 


ilated. Estimated specific heat equations are given for 253 substances for which 
oublished data are not complete enough to warrant inclusion with the foregoing. 
[ ides 241 references. AHE (2) 


Non-Ferrous (2a) 

A Study of Reduced Ferberite as a Substitute for Ferrotungsten. V. H. 
GortscHALK & Donatp J. Doan. Progress Reports—Metallurgical Divi- 
sion. 4. Studies in Direct Production of Iron and Steel from Ore. 
ited States Bureau of Mines, Reports of Investigations No. 3229, May 


1934, pages 65-70. Ferberite was ¥8.5-99% reduced by H at 900°-1100 

l product obtained at 900-950° consisted essentially of a mixture of Fe 

ind W. Abeve J020° the product was amorphous or cryptocrystalline; annealed 
980° for 48 hrs., it developed the structure of FesW2 and metallic W. CO 


ind H from natural gas were equally good reducing agents but the reduced product 
ntained 1.3% C. Two heats of steel, identical in all additions except that 
(1) contained regular ferrotungsten and (2) the gas-reduced ferberite, analyzed, 
resp.: C 0.86, 0.74; Mn 0.36, 0.32; Si "0.24: W 19.06, 19.4; Cr 4.37, 
31: V 1.06, 1.04% AHE (2a) 
Contribution to the Problem of the Zero-Point Entropy of #-Graphite (Beitrag 
zur Frage nach der Nulipunktsentropie von §-Graphit). L. Teresesi. Helvetia 
himica sicta, Vol. 17, July 2, 1934, pages 819-837. A comparison of the 
evaluated free energies and equilibrium constants of 5 reactions of f-graphite with 
the experimentally determined values does not indicate the existence of a zero- 
point entropy of #-graphite. This conclusion is particularly evident in the case 
the thermal reduction of AlsOs by (@-graphite [Al20s] “4 3 it lp graphite <= 


or 
U.o0, 


2Al+3 (CO). 
Free energy and pressure data on this reaction are given under consideration of the 
Al and. carbide tension. EF (2a) 
Electrometallurgy of Aluminum (Zur Elektrometallurgie des Aluminiums). P. 
DrossBacH. Zeitschrift fiir Elektrochemie Vol. 40, Aug. 1934, pages 605- 
608. The reactions in melts of ceryolite—Al203 were investigated. The primary 
reaction in electrolysis of NaF seems to be 2NaF—2Na-+-F, and then 6Na-+-Al203 
Na20+2Al, or 6F2+2Al203—4AlF3+302 follow. under depolarization. At 


very low current density the second reaction goes on quantitatively with 2.1 volt 
em.f. With inereasing current density more F is developed and the depolarization 
voltage increases correspondingly under proper conditions; with prevention of diffusion 

AleCs in the electrodes, this voltage can increase to 4.13. The thermodynamic 
calculations are carried out for different conditions. 11 references. Ha (2a) 


Possibilities for the Production of Aluminum and Magnesium from Washington 


Ores. Cart F, Fiore. State College of Washington, School of Mines and 
Geology, Metallurgical Research Bureau, Information Circular No. 7, 
June 30, 1934, 5 pages. Production of Al from clays is feasible and probably can 


be dene at a cost that will compare favorably with the present cost of producing 
by the Bayer process from bauxite. Mg can be recovered from magnesites and 
dolomites at a cost that should compare with the present cost of extracting it 
from salt brines. Production of Al and Mg uses large amounts of electrical energy. 
AHE (2a) 

investigation of the Commercial Production of Calcium Silicon Alloys (Unter- 
suchungen Gber die technische Herstellung von Calcium-Siliciumlegierungen). 
RoperT WEINER. Zeitschrift fiir Elektrochemie, Vol. 40, Sept. 1934, pages 
§24-624. Alloys of Ca and Si are used jn the steel industry for deoxidation 
especially for rust-resistant steels, because no C is introduced and the resulting 
Ca silicate slag is easily fluxed and removed from the steel bath, giving less 
possibility for formation of inclusions than with Al deoxidation. Tests were made 
} @ small a.c. furnace (20-25 KVA) in which current and voltage were regulated 
for best conditions. Ca-Si alloy was made by melting CaC2z, quartz and coke; it 
contained 25-35% Ca. CaCe2 with excess C gave better results than with excess 
CaO. Direct production of Ca-Si alloy from lime, coke and quartz was possible 
but a large amount of slag was produced and the energy efficiency very low. 
WB (2a) 

Successful Treatment of Complex Ores. Journal Institute 
Australia, Vol. 6, Apr. 1934, page 147. Describes the 
Electrolytic Zinc Company of Australasia at Risdon, Tasmania. 
treated successfully yielding 150 tons/day of electrolytic Zn 
169 tons Cd/year, 79 tons Cu/year, 2,223 tons Pb/year and 
WH (2a) 

A. GRONNINGSATER, J. 
Canadian Institute of Mining & 
Mining & Metallurgical Bulletin No. 
264, Apr.) Fines go to sintering plant; coarse fines are low 
grade and used for converter flux. Magnetic sorting and hand picking divides 
lump into blast-furnace ore and concentrating ore. Bulk flotation of concentrating 
re, aiming for low tailings, gives a concentrate which, when added to the direct 
melting ore, forms a self-fluxing mixture with the slag on the basic side. Fines, 
‘entrate and flue dust are sintered. A blast furnace is used for smelting. What 
verter slag is needed as flux is returned to the blast furnace. The flow sheet 
escribed in detail. It results in lower metai losses than other possible methods. 
Capital costs are low; only a small flotation plant is needed; the small sintering 
blast furnace and converter plant are cheaper than a roasting, reverberatory 
lurnace and converter plant. AHE (2a) 


Reducibility of Oxides of Alkali Earth Metals, including Beryllium (Ueber die 
Re izierbarkeit der Oxyde der Erdalkalimetalle, einschliesslich des Berylliums). W. 


Risdon Zine Works. 
Engineers of 
operation of the 
Complex ores are 
over 99.99% pure, 
221,000 oz. Ag/year. 

Principles and Practice of Metallurgy at Falconbridge. 
R. Gitt & R. C. Mort. Transactions, 
Metallurgy, 1934 (in Canadian 

: pages 219-250. 


AROLL. Zeitschrift fiir anorganische und allgemeine Chemie, Vol. 219, 
\ 28, 1934, pages 301-304. The reducibility of an alkali metal and of Be 
an not be judged solely by its heat of formation; pressure and temperature must 
en into account. The reduction of Be by Ca is possible only with the 
ad yn of Al or other means by which the vapor pressure of the alkali metal 
luced. 9 references. Ha (2a) 


emical Preparation of Cerium and Its Alloys (Préparation chimique du cérium 

et ses me A. KARL. Bulletins de la société chimique de France, 
J >, June 193 pages 871-877. After failing to secure Ce in the electric 
by By between CeO2 and SiC, Ce of 97.05% purity and some of its 
were prepared by reducing CeCls with commercial Ca. The preparation of 
‘erium offers no difficulties. The required quantity of Fe can be added before 


ter the reaction with Ca. A typical analysis shows 63.4% Ce, 35.85% Fe, 
o Cu, 0.33% Ca and 0.16% Mg. The method and equipment recommended 
reparing Ce and its alloys as well as the various methods of making Ce(Cls; 
are lisecussed at length. EF (2a) 


Ferrous (2b) 


Nitrogen Content of Sponge Iron and of Metal Obtained by Melting Sponge tron. 
Epwarp P, Barrett & Cart E. Woop. Progress Reports—Metallurgical 
Division. 4. Studies in Direct Production of Iron phi! Steel from Ore. 
United States Bureau of Mines, Report of Investigations, No, 3229, May 


1934, pages 53-60. Sponge Fe produced by heating mixtures of Fe ore and various 
solid fuels contained 0.01-0.060 N. Purest commercial Fe contains less than 
0.005% N. Pure molten Fe has been reported to have absorbed 0.03-0.07% N. 
N in 4 Fe ores was 0.0018-0.0054%. Average N content of sponge Fe reduced 


with bosh gas was 0.01%; with CO, 0.005%; with He, 0.003% Eight tests 


showed same N in sponge Fe prepared with H as in ore from which made. Samples 
of sponge Fe containing 0.003, 0.005, and 0.007% N were melted in Al-lined 
crucibles in a high-frequency induction furnace in an atmosphere of bosh gas. 


The resulting metals contained about 
moved from sponge Fe containing 
frequency induction furnace. 
Size Preparation of Iron Ores. T. L. JosEru. 
lurgical Diz ision. 6. United States Bureau of 
igations No. 3240, June 1934, pages 3-12. Reduction studies indicate that 
ct properties of sinter are ‘more important than chemical in controlling rates 
of reduction. A method for determining Fe silicate in sinter is described. Ferrous 
silicate is slowly reduced arid forms protecting coatings on magnetite. If SiOs 
more than 10%, significant amounts of Fe will exist as silicate, and in all 
probability will reach the hearth unreduced. AHE (2b) 
Affinity of Metals for Oxygen. II. Equilibrium between Iron and Water Vapor 
(Die Affinitat yon Metallen zu Sauerstoff. 1. Ueber das Gleichgewicht zwischen 
Eisen und Wasserdampf). E. V. Britzke, A. F. Kapustinsxy & T. I 
SCHASCHKINA. Zeitschrift fiir anorganische und allgemeine Chemie, 
Vol. 219, Aug. 28, 1934, pages 287-295. The importance of reactions of Fe 
with H in metallurgical processes and methods for determining the equilibrium 
are discussed. A new method applicable up to 1225° C. was developed. A 
semi-empirical formula for the partial pressures of H and HeO (vapor) was derived 
which agrees well with experimental data between 850° and 1200° C. 13 ref- 
erences. HA (2b) 
Reducibility of Kertch Ores and Their Sinters Produced in a Rotary Furnace 


0.01% N. About 
0.064% N by 


95% of the N was fe- 
melting in He in a high- 

AHE (2b) 
Progress Reports—Metal- 
Mines, Report of Inves- 


and on the Dwight and Lloyd Machine. A. N. Pokuvistnev & M. S. Gon- 
CHAREVSKI. Domez, No. 7, 1934, pages 5-13.. (In Russian). Kertch ores 
(16.32% SiOe, 5.74% Al2eOs, 59.49% Fee03, 0.95% FeO, 2.56% Cad, 0.68% 


MgO, 1.88% P.Os, 0.168% 


As.Q., 11.7 V. M.) lose their volatile matter at 
comparatively low temperatures. 


Heating for 30 minutes at any temperature be- 
tween 600° and 1200° C. gave practically the same loss of weight. Reduction 
was conducted in the laboratory with dry, electrolytic Hz and measured by the 
loss of weight and amount of HO absorbed. Of two samples calcined at 800° 
and 1100° C., the one heated to a lower temperature is more reducible at the 
beginning but after 2C minutes heating the ore calcined at 1100° C. could be 
reduced more easily. Reductior. in the range 700°-1100° C. of ores calcined at 
1100° C. showed approximately the same reducibility at all these temperatures 
after the first 25 minute (2b) 


Preparation of Ferro-chrome in the Electric Furnace (Sur la préparation du 
ferro-chrome au four électrique). B. Bocitcu. Comptes Rendus, Vol. 197, 
Dec. 4. 1933, pages 1417-1419. See Metals & Alloys Vol. 5, Aug. 1934, page 
MA 383. OWE (2b) 


Studies in Direct Production of tron and Steel from Ore. 
Dean. Progress Reports—Metallurgical Division. 4. 
of Mines, Report of Investigations No. 
esses for direct production of Fe or steel are of 4 classes: (1) Solid ore —» 
solid Fe -+ solid impurities, (2) solid ore —» solid Fe ++ liquid impurities, 
(3) molten ore —> solid Fe + liquid impurities, (4) molten ore —» molten 
Fe -+- liquid impurities. Progress in each class is discussed briefly and illus- 
trated with typical patents. AHE (2b) 

Reduction of tron Ore by Natural Gas. C. G. Marer & S. B. Tuomas. 
Progress Reports—Metallurgical Division. 4. Studies in Direct Produce 
tion of Iron and Steel from Ore. United States Bureau of Mines, Re- 
port of Investigations No. 3229, May 1934, pages 39-47. Rate of reduction 
of Fe oxide by CHa was so slow as to be prohibitive below the sintering point of 
the reduced Fe (50 hours). Simultaneous introduction of air heated to 1000° 
nearly supplied Pn necessary thermal requirements, but at the temperatures re- 
quired the sponge Fe was sticky and mechanical difficulties were encountered. 
In the first section of the kiln, He and CO were formed. Isolation of this initial 
stage in a separate unit under accurate control increased Ha and CO yields. 
Typical gas composition was Nez 42.7, CHs 0.4, COs 0.3, CO 19.5, Hy 36.4 and 
H20 0.7%. Use of this refoimed gas for reduction lowered kiln temperatures and 
time of treatment required (to less than 2 hours). Operation of a kiln 7 inches 
in diameter and 6 ‘ft. long reduced 100-250 lbs. Fe/day depending on the size 
of the feed and the quantity of gas used. With a production of 125 lbs./day, 
over 99% of the Fe was reduced, and gas utilization was nearly complete for Hs 
and nearly 75% for CO. ‘Total gas consumption including preheating the air, 
calcining the charge, etc., was about 30,000 cu. ft./ton of reduced Fe. Data 
are given on the relative reducibility and gas utilization of 7 ores in the furnace. 
Sticking was overcome by pretreating the ore with about 25% of its weight of a 
suspension of slacked lime containing 5% of quicklime. Reducibility was increased 
by the treatment. C in reduced ores increased with completeness of reduction. 
Some S is eliminated during reduction; S can be reduced still more by roasting 
before reduction. AHE (2b) 

Shaft-Furnace Reduction by the Glomerule Method. E. P. Barrett. Progress 
Reports—-Metallurgical Division. 4. Studies in Direct Production of 
Iron and Steel from Ore. United States Bureau of Mines, Report of 
Investigations No. 3229, May 1934, pages 47-48. Glomerules formed from 
partly wetted ore by tumbling and heatin;, to 1000°-1200° are readily reduced 
in a shaft furnace. AHE (2b) 

Note on Preparation of Pure Iron by Heating Briquets of Pure Iron Ore and 
Reducing Agent. T, L. Josepn & E, P. Barrett. Progress Reports— 
Metallurgical Division. 4. Studies in Direct Production of Iron and 
Steel from Ore. United States Bureau of Mines, Report of Investigations 
No. 3229, May 1934, pages 48-49. A mixture of 80 grams magnetite (containing 
0.3% SiOz), 3 grams flour, 15 grams charcoal, and 15 grams He0 briquetted 

dried at 105°, and heated in an induction 


under pressure of 6.34 tons/sq. in., 
furnace for 125 min. gave a high-purity, low C steel with a yield of approximately 
AHE (2b) 


78% of the Fe. 
The Direct Production of Wrought Iron. R. S. Dean. Progress Reports— 
Metallurgical Division. 4, Studies in Direct Production of Irom and 


Steel from Ore. United States Bureau of Mi nes, Report of Inz estigations 


_ Introduction. R. S 
United States Bureau 
3229, May 1934, pages 3-5. Proc- 


No. 3229, May 1934, pages 49-51. Sponge Fe produced at low temperatures is 
briquetted and heated to a temperature above the melting point of Fe silicate 
but below that of Fe. Solid Fe and molten silicate are formed. Most of the 
slag can be removed by hammering or rolling. In a single step process, briquets 
of ore and 15-18% reducing agent are passed throug +h a muffle furnace, then 
hammered. With coal containing 0.8-1.0% S, S in finished Fe was 0.04%. 


Combined C was less than 0.05%, usually less 
content was 25% Lower % of reducing 
more slag volume with better forgeability. 
specifications for commercial wrougbt Fe. 


than 0.02%. Upper limit of slag 
agent gave a less siliceous slag and 
The properties of the Fe were within 
AHE (2b) 
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Some Experiments 


on the Speed of Reduction Processes Encountered 


Magnetizing Roasting Iron Quartzites from Krivoi Rog. V. I KARMAZIN W 
No. 4, 1934, pages 47-59. (In Russian.) Apparatus is described jn ‘wi 
speed of reduction of quartzites is determined by the difference jn ; 


reducing gases, freed from He20, before and after reaction. A contir 
accurate check is possible. Optimum roasting range is 500°-550°C. The 
particles (0 to 10 mm) does not have a pronounced effect. The reduc a 
magnetite is completed at these temperatures within 10 minutes using eithe 17. 
or CO Temperature rise inereases the speed of reduction but its rf 1 
different with different reduction gases. CO reduces better than He in th, 
400°-450°C. but not at higher temperatures. Unreduced oxides (1-5: tid 
not affect the separation which was complete. The results agree in gener t 
tne data of the Experimental Station of the Bureau of Mines in Minneapolis 


Direct and Indirect Reduction in the Blast Furnace (Om den indirekts och 
direkta reduktionen ij blastermasugnen). Ivar BoHM. Jernkontorets A» ey 
Vol. 114, June 1934. pages 277-339. The purpose of the investigation ; 
compare the relative ease of reduction of various types of ore, sinters, a) i br 
by CO under various operating conditions. A gas containing 30% CO. 0 
and 69.6 Ne was chosen as most representative of Swedish furnaces. 
passed through the ore suspended on a balance pan in a heated furnace 
a fate as to give 1%-2% COz2 in. the exit gas. During reduction th, 
weight of the ore was registered automatically, while the temperature wa 
creased at a uniform rate from 300°C. to 1000°C. during 5% hours 
unroasted ores showed from i6-75% reduction and briquettes approximately 7 
reduction, although their porosity was greater than several native ore 
showed a good reduction. Roasted ores tended to show greater porosity 
ease of reducticr Sinters prepared with 3.1% powdered charcoal show 
reduction as against 82.3% for sinters prepared with 4.8% charcoal. ( 
effective as charcoal, but the finer powders in both cases markedly f ted 
reduction. All ores, briquettes, or sinters gave more than 80% reduction when t 
particle size was reduced to 6-7 mm. Briquettes and sinters began to react at 
350°-400°, and ores at 500°-600°. C deposition was not noted below 0 
and was inhibited by CO2. Gas containing 28% CO and 2% H gave a smal! but 
definite increment in reduction, as was also noted when 139 COz2 was added. The 
optimum briquetting temperature was 1,100°C., lower temperatures giving poor 
strength and higher temperatures low porosity. The Fe content of the briquettes 
had no influence. Several calculations are given indicating how ease of reductior 
modifies the C and fuel consumption of the blast furnace by minimizing t! ghly 
endothermic direct reducticn. HCD (2b) 


Use of Sponge 
Furnace. G. 


Iron in Production of High-quality Steels in the Electric Arc 
FITTERER & HYMAN FREEMAN. Progress Reports—Metal 


lurgical Division. 4. Studies in Direct Production of Iron and Stee! 
from Ore. United States Bureau of Mines, Report of Investigations 
No. 3229, May 1934, pages 61-63. Two 4-ton heats of plain C tool st 
were prepared: (1) 50% Swedish sponge Fe, 50% plain-C, tool-stee] rar 


(2) 100% scrap not made from sponge Fe. The 2 steels analyzed, respectively 
C 1.03, 1.00; Mn 0.34, 0.34; P 0.017, 0.018; S 0.011, 0.012; Si 0.34, 
Ni 0.10, 0.03; Cr 0.14, 0.08; V 0.05, 0.08. Ingots from 1 were slightly 
more forgeable than 2. The as-cast ingots and 4 x 4 in. billets of 1 were 
slightly denser and harder than 2. Ultimate strengths and yield points of 2 were 
slightly greater than 1, regardless of heat treatment. Steel 1 showed greater per- 
centages of elongation, reduction of area, and Charpy impact strength than 2, 
regardless of heat treatment. Steel 1 had a uniformly greater hardenability thar 
2. The lives of cold-heading dies are similar. The 2 steels differed more in their 
vibration-damping capacity than in any other property. In the annealed an 
normalized states the damping capacity of 1 was twice that for 2. AHE (2t 


Movement and Distribution of the Burden in a Blast Furnace. M. B. Posrn. 
Domez, 1934, No. 1, pages 19-27 (in Russian). With a narrow opening between 
the bell and the hopper material is thrown to the walls of the furnace. The relation 
between the thickness of ci ge at the wall and the opening of the charging device 
is shown. Wher the openig is large enough the surface of the charge presents 
two slopes A mathematical expression for the shape of the charge is given 
Burden settles faster in the center in furnaces with a narrower hearth and faster 
at the periphery in high production modern furnaces. Observations show that the 


burden settles in jerks instead of uniformly. Three times thicker layers at the 
periphery than in the center seem to be permissible. Uniform thickness of layers 
is not desirable. (2b) 


Note on Cowper Stoves for Heating of Blast in Blast-Furnace (Note sur les 
Appareils Cowper pour le Chauffage du Vent des Hauts-Fourneaux). L. Bovet 
Arts-et-Métiers, Vol. 87, June 1934, pages 131-139. Cowper stoves are described 
and computations for designing them are given. The following points are cor 
sidered: (1) Thermal efficiency and fuel consumption, (2) sectional size of com 
bustion chamber, (3) size, weight and volume of brick checkers, (4) heating 
surface, (5) size of openings in checkers, (6) disposition of checkers, (7) sectio 
of passage for blast, and (8) thickness of walls. FR (21 


Melting Orsk-Halilov Ores at Kosogorski Blast Furnace Plant. N. N. INSHAKOY 
Domez, No. 6, 1934, pages 1-13. (In Russian). Very detailed descript of 
melting practice and results obtained on melting laterite ore containing 0.5% 
NiO and 2.59% CreO3. Fe with an average of 0.75% Ni and 2.75% Cr could ve 


obtained without difficulty, but the commercial results were unsatisfactory (< 


The Liu Ho Kow Blast Furnace Plant, Hankow. T. C. Cuen. Far Eastern 
Review, Vol. 30, Mar. 1934, pages 117-121. Descriptions of Chinese plant. | 
illustrations. WH (2D) 

The Dagenham Blast Furnace. Engineer, Vol. 158, Avg. 10, 1934, pages 
135-136 Description with illustrations and plan of the blast furna¢ 
Ford Motor Co., on the banks of the Thames. It is capable of producing 
of pig Fe/day and is now using 32,000 cu. ft. of air/min n ma 
tons. The iron is a high-Si type of metal and is used in the seeds 


Viscosity Study of Molten Titanium Slags. M. P. Vorarovitcn & 
ZVEREV. Domez, No. 5, 1934, pages 22-29 (In Russian). Viscosity wa 
mined in an apparatus in which 2 Pt-Ir concentric cylinders were immerst 
molten slag heated in a furnace with Pi-Ir windings. The imside cyli! was 
mounted on an axle supported in roller bearings and was rotated by Wels 
The outside cylinder was stationary. [Pt-Ir was used to prevent the ¢ 
served with graphite cylinders due to CO bubbles generated on their sur 


low viscosities the results with synthetic slags checked closely the data 


Caffery (AIMME, Tech. Pub. 383) and was somewhat higher than the 
Feild & Royster (U. S. Bureau of Mines, Tech. Papers 157-187 4 
With lower temperatures and high viscosities the results obtained ¥% 


higher than the data of McCaffery because the gliding on the surface 
cylinders was eliminated. The viscosities of a glass, an average Diast 
slag and a Ti slag obtained in smelting titano-magnetite in a blast fur 
NaCl were compared. The slope of the viscosity curve for glass was 
for Ti slag it was almost a vertical line and for ordinary slag it 
intermediate position. The viscosity of the Ti slag measured - from 
down was very small, less than 5 poises, until the temperature oO! 
and 1320° C. were reached, after which the viscosity in the interval 0! s 
C. increased a thousandfold due to the beginning of crystallization. | * 
slags had the respective compositions: SiQz 18.7, 20.0; Al20s 12.6, 3 
36.2, 31.5; CaO 14.7, 13.4; MgO 9.9, 10.6; FeO 3.8, 2.3; MnO 
Na20 2.5, 2.1; S 0.5, 0.4 
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MELTING, REFINING & CASTING (3) 


mplate Molding of an Intermediary Piece (Schablonieren eines Zwischen- 
stickes). F. Vocersanc. Die Giesserei, Vol. 21, Aug. 17, 1934, pages 352- 
g? Describes templet and procedure which resulted in cheaper pieces than 
- from a pattern. Ha (3) 
Effect of Carbon Dust in Molding Sand (L'Impiego Dei Neri in Fonderai). 
M. PascHke & EUGEN ScHNEIDER. L’Industria Meccanica, Vol. 16, 
| 1934, pages 571-576. See “‘Action of Coal Dust in Molding Sand, 
vials & Alloys, Vol. 5, July 1934, page MA 312. Ha (3) 
Making of a Particularly Difficult Casting (Die Herstellung eines besonders 
cchwierigen Gussstiickes). H. Overseck. Mitteilungen aus den Forsch- 


nsialten des Gutehoffnungshiitte-Konzerns, Vol. 3, Aug. 1934, pages 
103. Detailed description of molding of 4 m. length, 2.8 m. width, weight 

7 tons. east weight 10 tors Casting contains 48 cores for valve seats. Pour 
re juired only 45 seconds due to 4 special method of pouring. Ha (3) 


Three Different Ways of Molding a Base Plate by Sweeping (Trois Modes 
d'Exécution d’un Soubassement au Trousseau). L. Lorwer. Revue de Fonderie 
Moderne, Vol. 28, July 10, 1934, pages 189-192. Full description of pro- 

ires; translated from a source not given. Ha (3) 

Mass Effect and Quality in Steel Making. Joun H. Hrusxa. Iron & Coal 
Trades Review, Vol. 129, July 13, 1934, page 43. See Metals & Alleys, 
\ 5, Sept. 1934, page MA 434. Ha (3) 

Mechanical Precision Molding, Influence of Molding Boxes (Le Moulage Méchan- 
que de Précision, le ROéle des Chassis). G. Iram. Revue de Fonderie 
Moderne, Vol. 28, June 25, 1934, pages 182-185. Design and proper machining 

molding boxes are very important points to be observed if long life is to 

e assured; differences in machine molding and hand molding are pointed out 
Replacement of cast iron by steel molds have often given good results in spite 
f her first cost which was soon offset by longer life Ha (3) 

Oven Drying of Cores and Molds. E. G. FieceHen. Mechanical World & 
Engineering Record, Vol. 95, June 29, 1934, pages 626-628. Abstract of 

paper presented to the 3lst annual conference of the Institute of British 
Foundrymen, June 5 to 8, 1934. Discussion of processes which take place when 
cores are dried. The author shows that drying must take place in three stages: 
(1) constant rate drying, (2) saturated surface drying, (3) sub-surface drying 
There must be air spaces between the grains of sand to permit rapid drying 
vithout distortion of the cores or molds. The amount of binder present should 
therefore be sufficient to obtain adhesion but not enough to fill the voids. Kz (3) 


Artistic Castings (Aus der Praxis des Kunstgusses). Ericn Brecker. Zeit 
schrift fiir die gesamte Giessercipraxis, Vol. 55, July 22, 1934, pages 307- 
sy: Aug 43 1 4 sd, pages 327-330 Author disecu ses the 3 met} ods used in 
molding art castings (1) by means of lost molds, (2) with elastic molds, (3) 
with wedge pieces. Preparation of the gypsum patterns, subdivision of gypsum 
patterns, enlargement or reduction of art casting patterns are considered. GN (3) 

Physical Change in Metals in Repose. The Theory of Degasification. E. E. G 
Brappury. Jron & Steel Industry, Vol. 7, Mar. 1934, pages 193-194 
Author states that advantages accruing from castings remaining in a yard over 

period of time exist in spite of rather than because of weathering. Logical 
reasoning is made to substantiate the suggestion that gases of various types con 
tinue to escape from the castings long after they have reached atmospheric tem- 
perature. Further investigations are considered advisable. CEJ (3) 

A Cover Made by Template Molding (Eine Haube nach Schablone). H. Ecxart 
Die Giesserei, Vol. 21, Aug. 31, 1934, pages 373-374. Describes method of 
molding by templates of a large cover of 2 m. outside diam., 600 mm. height 

1 average 50 mm. wall thickness Ha (3) 

Pattern Cost Calculation and Piece Work in Pattern Making (Modellkostenvor- 
anschlage und Sticklohnarbeit im Modellbau). Arno. Zeitschrift fiir die 
gesamte Giessereipraxis, Vol. 55, June 10, 1934, pages 249-251. Outlines 
most suitable and economic methods of making the patterns of a roll. GN (3) 

Development of Core Blowing Machines. Sand-Air Mixing System, an Improved 
Core Blowing Method. (Die Entwicklung der Kernblasmaschinen. Das Sand-Luft- 
Mischsystem ein verbessertes Kernblasverfahren). Technische Blatter der deut- 
chen Bergwerkszcitung, Vol. 24, July 29, 1934, pages 465-466. After dis- 
“ussing the historical development of core blowing machines the modern machines of 
Vogel & Schemmann Hagen-Kabel are described Advantages derived from use 
f such machines are enumerated The production capacity of automatic core 
blowing machines amounts to at least triple that of a trained core maker. GN (3) 


Non-Ferrous (3a) 
G. L. CRAIG, SECTION EDITOR 


Porosity in Non-Ferrous Metal Castings. G. L. Bartrey. Foundry Trade 
lournal, Vol. 50, Mar. 15, 1934, pages 175-178. See Metals & Alloys, 
\ 5, July 1934, page MA 315. OWE (8a) 
Secondary Aluminum. Rosert J. ANpeEeRSON. Canadian Chemistry & 
Metallurgy, Vol. 18, Aug. 1934, pages 183-184, 186. Secondary Al is defined as 
metal obtained by melting scrap or waste Al. Liquation and special fluxing 
methods reduce certain metallic impurities, while Zn and Mg may be ‘“‘burnt out’’ 
part by high heating. Furnacing and fluxing methods are varied according to 
type of material melted. Ten types of raw material are listed and applications 

his metal noted. See also Metals & Alloys, Vol. 2, Nov. 1931, page 285. 
WHB (3a) 

Molding and Casting of Boxes of Acid-Proof Alloy for Pressing Copper Ore 
Bricks (Formen und Giessen von Steinpresskasten aus saurebestandiger Legierung). 
eitschrift fiir die gesamte Giessereipraxis, Vol. 55, July 22, 1934, pages 309- 
Such boxes as used for pressing copper ores into briquettes were made of an 
containing 77.50 Cu, 5.6% Sn, 7.5% Pb, 2.69% Sb and 6.8% P-Cu. 
lding it is highly important to use dry sand since porosity of the casting 
irily results if this precaution is not observed. The casting was molded in 

rts and cast with a horn gate without riser. The casting procedure applied 
itlined, the casting temperature should not be below 1150°C to avoid 


GN (3a) 
The Perrin Process. (Perrin-processen). HARrry Wuttners. Jernkontorets 
r, Vol. 118, May 1934, pages 229-248. General discussion of a process 


sphorizing iron by pouring into a vigorously stirred dephosphorizing slag 
HCD (3a) 
How to Avoid Shrinkage Occurrences (Cavities, Piping, Segregations) in Non- 
is Metal Castings (Wie verhindert man Schwindungserscheinungen (Saugen, 
ern, Seigern) beim Metaliguss). Zeitschrift fiir die gesamte Giesseret- 
is, Vol. 55, May 27, 1934, pages 225-227. Defects of physical nature 
Kage cavities, piping egregations) appear to a much greater extent in non- 


> 1 


metal castings than in gray Fe castings The reasons of these occur 
are first considered and the methods of eliminating them are outlined with 
reference to suitable molding technique Risers must be high enough 


arranged that the static metal pressure is effectively utilized. Uniform 
lization throughout the whole casting is important. This can be attained by 


ement of special cooling bodies Practical examples of application of 

ling bodies are give Cooling nails and cooling pins are sometimes used 
vantage instead of cooling plates. Importance of proper casting temperature 
illy stressed GN (3a) 
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On the Application of Copper-, Bronze-, and Brass Scrap in the Foundry (Zur 
Verwendung von Kupfer-, Bronze-, und Messingabfallen in der Giesserei). E. R. 
THEWs. Zeitschrift fiir die gesamte Guessereipraris, Vol. 55, June 10, 
1934, pages 245-247. Author discusses a number of points to be observed in 
adding scrap metal in melting the above mentioned metals and alloys. Grading 
of scrap by various methods, impurities and their removal are considered. As 8 
rule all types of secondary metals and alloys should never be used in raw state. 
If careful purification of such scrap cannot be accomplished it is always possible 
to improve it by slight oxidation and subsequent deoxidation with P-Cu. These 
preliminary raw alloys are free of dirt and oxides, their composition can be 
determined so that they can be used for the purpose desired. Advantageous use 
of large remelting and refining units of old material is finally stressed. GN (3a) 


Newest Developments in and Present Status of the Electrolysis and Refining of 
Nickel with Special Reference to the German Situation (Neueste Entwicklung und 
augenblicklicher Stand der elektrolytischen Gewinnung und Raffination des Nickels 
unter besonderer Beriicksichtigung der deutschen Verhdltnisse). Wartter SAVELS- 
BEKG. Metall und Erz, Vol. 31, May 1934, pages 222-226. Description and 
discussion of the Orford, International Nickel Co’s., Haglund, and electrolytic 
process of the Allgemeine Elektro-Metallurgische Gesellschaft using a chloride 
solution. Abbreviation of a lecture before the Gesellschaft Deutscher Metall- 
hiitten-und Bergleute. CEM (3a) 


Difficulties in Production of Aluminum Bronze Castings (Schwierigkeiten bei 
der Herstellung von Aluminiumbronzeguss). E. T. Richarps. Zeitschrift fir 
die gesamte Giessereipraxis, Vol. 55, June 24, 1934, pages 265-267. Paper 
deals with the difficulties due to changes in crystal structure upon cooling. To 
avoid these structural changes 3 different possibilities are discussed (1) casting in 
Fe molds, (2) casting in sand molds removal of casting from mold immediately 
after freezing, (3) adding to alloy 3-4% Fe or Ni. The advantages and disad- 
vantages of these various methods are outlined. Usefulness and advantage of 
adding Mn to Al bronze is finally pointed out. GN (3a) 


Manufacture of Sulphur Free Bronze Alloys (Zur Herstellung Schwefelfreier 
Bronzelegierungen). E. T. Ricuarps. Chemiker-Zeitung, Vol. 58, May 16, 
1934, pages 402-403. Some bronzes which are made from scrap metals contain 
as high as .2% S. This is objectionable. Low S alloys can be obtained by: 
1. use of pure metals and correct melting to prevent S absorption, 2. removing 
or reducing the S by remelting scrap in a pit furnace, 3. reducing the S by 
treating in a reverberatory furnace. In the pit furnace the S can either be in- 
creased by use of high S coke or decreased by use of eharceal, acid slag, or by 
addition of Mn ore or NaeCOs and NaOH. In the reverberatory furnace the S js 
reduced by addition of a mixture of NazCOs and powdered charcoal. The complete 
removal of S from bronze has not been properly solved. CEM (3a) 


Production of Crude Copper from Scrap Brass by Blowing in a Basie Comverter 
(Herstellung von Rohkupfer aus Altmessing durch oxydierendes Verblasen im 
basischen Konverter). GotrHarp E. Lenx. Metall und Erz, Vol. 31, June 
1934, pages 244-251. Brass or bronze scrap is melted and blown in a converter 
with the addition of sufficient Fe so that the low melting metals are oxidized and 
the high melting remain. SiOz sand is added to aid in fluxing. 85% of the 
Cu can be recovered as 97.5 to 99% pure Cu free from Zn, and 80% of the 
Zn as ZnO. Ni and Ag remain with the Cu. The weight of Fe and blowing 
time are varied according to the composition of the scrap. Usually about 10% 
Fe is used. It furnishes most of the heat, but some coke is also added. Fe 
also prevents the oxidation of Cu, which does not oxidize until the Fe is com- 
pletely oxidized. The slag formed consists mostly of oxides or ferrites. The 
reduction to FeO, which lowers the viscosity, can be prevented by small additions 
of CaO and SiOe. CaO also drives ZnO out of the slag so that it can be re- 
covered. A small amount of coke added just before drawing off the slag increases 
the yield of Cu. The 15% Cu which is not recovered goes into the slag. When 
Sn bronzes or alloys containing Sb are blown the Cu yield is only 40-60%. 
With CaO additions the Zn yield is 80%, without it is 40-60%, the balance 
going into the slag. The slag amounts to about. 40% of the weight of the 
charge. 95% of the Pb and Sn is oxidized and volatilizes or goes into the 
slag. Low Sb content does no-harm, but high Sb oxidizes very slowly and not 
completely. Another process should then be used. The dust blown out of the 
converter is 90% ZnO, the balance PbO and SnO. The converter is lined with mag- 
nesite. The coke should be charged into the hot converter first and blown until 
it begins to burn. Then the brass and Fe are added slowly, requiring 1 hour, 
the blast increased over 34 hour and blown for 1 hour. Then the slag is drawn 
off and the Cu tapped. The total time is 4 hours for a 3-4 ton charge. 25 
references. CEM (3a) 

Refining of Scrap Nickel (Zur Raffination von Altnickel). Herpert HERMANN. 
Chemiker-Zeitung, Vol. 58, June 13, 1934, pages 481-482. The main im- 
purities in Ni are S, 0, CO, C, and Si, of which S is the most important, as 
it makes Ni brittle. Mg is added to molten Ni to remove S and O, .12 to 
.15% being sufficient. An excess of Mg should not be used. If the Ni does not 
contain S it can be deoxidized with Mn. The metallic impurities are not im- 
portant. A reverberatory furnace with basic lining and low S fuel may be used, 
or a& clay or graphite crucible, gas or oil fired, in which the gas absorption 1s 
less, or an electric furnace. The furnace should be fired as hot as possible before 
charging. During the first period after melting, about 1 hour, the Ni is oxidized 
and most of the impurities are removed during this time. Then the Mg is 
added. As, Zn, Fe, Si and C are removed by oxidation, S, oxides and carbides 
by the Mg. Pb is difficult to remove. If it is present the oxidation period must 
be increased or twice as much Zn as Pb present is added, which aids in eliminat- 
ing Pb. If the Ni is badly oxidized .1% Mg and .2% Mn should be added. The 
bend test is useful for checking the purity after refining. CEM (3a) 


Ferrous (3b) 


‘TION EDITOR 


C. H. HERTY, SE 

Production of Pure lron and Nickel (Die Reindarstellung von Eisen und Nickel). 
F. WIN rER, D c Ve talil Orse ‘ Vo! 23, July 29, 193 , pages 957-958. Al 
electrolytic method of preparing pure Fe from Fe-chloride solutions is still in 
the experimental stage. A commercial German process is based on the decom- 
position of Fe carbonyl below 400° or above 900° C., whereby low amounts of 


NHs act as catalyzer. The preparation of highly pure Ni from Ni carbonyl is 
compared with the customary refining process. The deposited Ni has a_ grain 
size of .5-5 microns and contains less thar 05% C + Oc. Sintering at 
1200° C. or working in a He atmosphere yields Ni of the following physicals: 
Brinell 4), tensile strength - 10 kg./mm.*, elongation HO% Winter 
claims that highly pure Ni is especially suited for anodes, electric wire, welding 
rods, sheets and high-grade alloys. EF (3b) 


Making Axle Steel at the New Open Hearth Shop of Makejevka Works. M. AL 
Tatarov. Domez, No. 7, 1934, pages 20-27. In Russian. As long as the 
four 150 ton open hearth furnaces built in this plant were making soft steel, no 
particular troubles were observed. When an order for 50,000 tons of axle steel, 
0.25-0.40% C, 0.5-0.8% Mn, 0.2-0.4% Si was received, for the first 3 months 
of production all metal made was scrapped. For the next month the yield was 
91% of the ingots teemed, the next 34% and at the present attempts are made 
to reach 40% yield. Steel is scrapped on account of deep longitudinal cracks 
on ingots. They weigh 7 tons and are cast in straight walled, big end down 
molds without sink heads. Careful analysis of .the factors entering the steel 
making practice which might have some influence on cracking is given. No definite 
conclusion regarding the cause of cracking is offered (3b) 
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Surface Phenomena during Cooling of Cast Iron (Phénoménes superfic 


refroidissement de la fonte). Sarra. Usine, Vol. 43, Aug. 9, 1934 ~ 
27, 30. When liquid cast iron cools from about 1450°-1500° to 1375 i 


alone absorbs 0 from the .air and forms a protective film under which the 
metal remains clean. At 1375°, a very fine film of a slag covers for shor ae 
the metal which appears as a network on the surface and can be clearly , 


in a photograph. From the appearance of photographs of the surface during ee 
the author tries to find relations with the properties and composition , 
iron. H 

On the Application of Chill Molds in the Malleable Foundry (Ueber das A " 
von Kokillen in der Tempergiesserei). W. ScHNEIDER. Zeitschrift { iy 
gesamte Giessereipraxis, Vol. 55, Aug. 5, 1934, pages 321-323. Aut} 
(liscusses the various causes of crack formation in malleable castings. Two 1 , 
of processing the pivot couplings of the driving mechanism of a grass “ 


machine are then described. In the first method suction ports were array 
each pivot to avoid piping. The second method to attain this end applic 
molds. The latter is more economic, the melting costs are lower since ¢} 
siderable amount of metal used for the suction ports can be saved A 
advantage of this method is saving of the machining costs. By using 

molds the pivots are smooth and true to dimensions. GN 


Making Ball Bearing Steel. J. A. Scuutte. Domez, No. 7, 1934 
13-20. In Russian. C-Cr steels used for ball bearings and races are n 
basic electric are furnace to meet severe specifications. The methods for 
ducting a heat are given in full. When the charge is melted the slag is | 


off and a second black slag is produced by letting the bath boil vigorous}, , 
adding to it ore and limestone continuously. The slag runs over the sills tes 
skimming it when carbon js about 15-20 points above the desired finishing 


carbide slag mixture is charged in and the heat finished as usually under 
(sic) carbide slag. 


Evolution of the Refining Process of Steel (L’évolution dans les pr 
d’epuration de L’acier). A. Portrevin. Métaux (formerly Aciers Sa, 

Métaux et Alliages), Vol. 9, Mar. 1934, pages 84-92. A general review 
application of physical chemistry to steel making and a description of Pe) 
process of steel refining by means of artificial molten slags. GT™ (3b 


Sulphur Content of Cast tron. A. Nenmitz. Foundry Trade Jour; 
Vol. 50, Mar. 29, 1934, page 208. see “Content of Sulphur of Cast Ir 
Function of Duration of Melting of the Cupola Furnace,’ Metals & Alloys 
Vol. 5, July 1934, page MA 320. OWE (3b) 


Effect of Silicide, Phosphide and Carbide Formation in tron-rich Melts on 
Their Equilibrium with Oxides (Die Auswirkung der Silizid, Phosphid und Kar. 
bidbildung in eisenreichen Schmetzen und ihre Gleichgewichte mit Oxyden). Farep 
RICH KOrBeER & Witty Oertsen. Die Naturwissenschaften, Vol. 29. 
June 1, 1934, pages 395-398. Results on laboratory experiments are graphically 
presented. The Si contents of an Fe-rich melt at 1600° C. in relation to M) 
content are established for the equilibria liquid Fe-liquid MnO-Fe0 silicates ! 
Si02. The SiOe isotherm shows the max. Si contents which can be reduced 
solid Si0e by Fe and Mn at 1600° ©. The formation heat of Fe-Si all 
been determined and the chemical reactivity of Fe and Mn in relation to Si « 
tent were jnvestigated. The effects of increasing P contents (0-17.5%P) 
1600° C. and of C (0-4% C) at 1500° C. upon the course of the Si isother 
are experimentally determined. P content of about 15%, Mn-bearing Fe is hardly 
able to reduce solid Si02 to Si. The vhosphides FesP and MnsP are ‘formed 
instead. In spite of the high P contents (up to 20% P) of the melt. t 
occurring silicate slags are very low in P20, (0.08-0.5%). During the oxidatior 
(air, Fe oxides) of Fe, which contains P, C, Mn and Si, the formation of soli 
SiQ2 occurs at much lower Si contents than in melts of equal Mn contents but fr 
from P and C EF ( 

Determination of Oxygen in Alloy Steels and Its Effect Upon Tuhe Piercing 
NEWELL HaAmItton. Steel, Vol. 94, Mar. 5, 1934, pages 28, 30. See 
Metals & Alloys, Vol. 5, July 1934, page MA 320. MS (3b) 


Producing Gray Iron in Acid Electric Furnaces. Crypre L. Frear. Jron A 
Vol. 1932, Aug. 17, 1953, page 18. See “Gray Iron Production in the Direct Ar 
Acid-lined Electric Furnace,’’ Metals & Alloys, Vol. 5, July 1934, page MA 319 

VSP (3b) 

Studies on Solidification and Contraction and Their Relation to the Formation 
of Hot Tears in Steel Castings. C. W. Briccs & Roy A. Gezetius. Foundry 
Trade Journal, Vol. 49, Sept. 21, 1933, pages 157-160; Sept. 28, 1933, pag 
173-174; Oct. 5, 1933, pages 193-195. Cause and Prevention of Hot Tears in 
Steel Castings. Jron Age, Vol. 132, Sept. 28, 1933, page 35. See Meta 
& Alloys, Vol. 5, July 1934, page MA 319. VSP + OWE /( 

The Status and Tendencies of Method of Analysis and Identification of Non- 
Metallic Inclusions in Ferrous Materials (Etat et Tendances des Methodes de 
Dosage et d'Identification des Inclusions non-Metalliques dans les Produits Ferreux) 
R. Castro. Chimie et Industrie, Vol. 31, Mar. 1934, pages 514-521. 1 
cludes discussion. Non-metallic inclusions in steel are usually complex oxides and 
sulphides and are considered detrimental. The analysis of these bodies may be 
done by either a direct or an indirect method. The latter consists in the use of ; 
reducing agent (H or C) to determine the composition of the bodies. In the d 
method the residues are analyzed after decomposing the metal with an a 
halogen or an electrolytic agent. The latter, i.e., the direct method seems to the 
author to be the one for future use. MAB (3b 


Economic Considerations of the Open-Hearth Process. Factors Pertaining to 
Efficiency. Jron & Coal Trades Review, Vol. 129, Aug. 3, 1934, page 1 
In considering the efficiency of an open-hearth furnace its operation alone is ! 
determining, it must start with the production of the fuel gas and end wit! 
waste heat; the gas must be generated in the most economie manner and the 
ucts of combustion utilized to the fullest possible extent. These points al 
cussed and illustrated by a modernized equipment of the Yorkshire Steel wor 


iT 


Ha 

Processing of a Diving Bell (Herstellung einer Tauchglocke). Zeitschrift 

dite aesamte (,lesséretpraxts, Vol 5, Aug. -B 1934, paces 331 + $7) ) | 
discussion of the procedure applied in molding in loam a diving bell, 950 

liameter, 1100 mm. higl GN 


Alloying of Cast tron with Nickel and Chromium (Ueber das Legieren 
Gusseisen mit Nickel und Chrom). Zeitschrift fiir die qgesamte Git 
praris, Vol. 55, Aug. 5, 1934, pages 323-324. Discusses the practice 
in alloving Ni and Cr to east Fe (1) adding in ladle or on furnace spout 
alloying in eupola. GN 


Sweep Molding in Loam of a High Pressure Cylinder (Formen eines Hochdruckzy 
linders mit Schablonen in Lehm). Zeitschrift fiir die gesamte Gries 


praxis, Vol 55, July 8, 1934, pages 991-295, The steam engine r 
described was molded in loam. Making of the mold is outlined in detail e 
evlinder was molded in vertical position with sink head. By this molding 
cedure a top flask was not required, core work was simplified GN 


The Occurrence of ‘‘Blisters’’ in Tinplates, with Special Reference to Or al 
Ingot Structure. T. G. Grey-Davies. Sheet Metal Industries, V' , 
Sept. 1934, pages 507-509, 514. It is shown that the production of a 
with a thick, sound ‘‘skin’’ tends to eliminate blisters so that ‘‘waster plate 
cut to a negligible figure. Pouring at a slow rate of 40 lb. per second as a! 
of producing thick skin is discussed. Rimming steels are discussed. It is P 
out that careful handling of even thick-skinned ingots is essential to the prod 
of fine plates. (WM 
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ELECTRIC FURNACE 
to Meet Your 
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American Bridge Company designs and 
constructs electric furnaces for all standard 
requirements and is prepared to make 
special designs to answer special needs. 
Capacities, 4% ton to 100 tons, open-top, 
chute, machine, or hand charging. Basic 
or acid operation. Extra sturdy construction 
for turning out superior gray iron, steel, 
and other ferrous materials—particularly 
adapted for stainless irons and stainless 
steels. High-powered transformers and 
multiple voltage control give maximum 
efficiency and keep down costs of operation. 







AMERICAN BRIDGE COMPANY 


SUBSIDIARY OF UNITED STATES STEEL CORPORATION 
General Office: Frick Building, Pittsburgh, Pennsylvania 


us Contracting Offices: Baltimore, Boston, Chicago, Cincinnati, Cleveland, Denver, Detroit, Duluth, 
Minneapolis, New York, Philadelphia, Pittsburgh, St. Louis, Salt Lake City. 


Pacifie Coast Distributors: Columbia Steel Company, Russ Building, San Francisco Export Distributors: United States Steel Products Company, New York 

















WORKING OF METALS & ALLOYS (4) 


The Manufacture of Copper Firebox Plates. Journal Institution of i.ocomo 
tive Engineers, Vol. 24, Jan.-Feb. 1934. pages 128-141 \ diseussien ir 
Perth, Western Australia, of a paper by W. F. SRAZE NER. The relative qualities 
f pre-war rnd post-war copper, the effect of arsenic in “opper, and shop prac 
tice in annealit , flanging, and machining firebox plates were among the joints 
di iscus sed. In his reply, author Suggests than an improvement in the purity of 


THE SIMPLIFIED 
PY ROS OPTICAL PYROMETER 


but ‘states that is of chanical tests show no change er 40 yrs. and sug- 
gest that oso aaa fa Prong soneditios a ve unt for ols ol i eaaed ‘alain THE ONLY SELF-CONTAINED, DI- 
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recent times we we RECT READING, RUGGED AND 
Rolling (4a) FOOL-PROOF INSTRUMENT FOR 


RICHARD RIMBACH, SECTION EDITOR 
Electrical Preheating of Hot Rolls in Thin Plate Rolling Mills (Das elektrische 7 STEEL PLANTS AND FOUNDRIES 


Vorwarmen der Warmwalzen in Feinblechwalzwerken). Rose. Die Wda&rme, Vol. 
57, June 2, 1934, pages 356-357. See Metals & Alloys, Vol. 5, Jan. 1934, 


page MA 22 EF (4a) Unique construction enables op- 
Manutactore, of Full-Finished Steel Sheets. Eric R. Mort. Sheet Metal erator to rapidly determine tem- 
ndustries fol. 8. July 1934 pag s 393; Aug. 1934, pages 453-454; Sept. ‘ ; 
, se i Fs —* oe , : aT re eve 0 > spots 
1934, pages 513-514; Iron & Coal Trades Review, Vol. 128, June 1, 1934, perature Paciparen _ minute pots, 
pages 883-886; June 15, 1934, pages 926-927; June 22, 1934, pages 968-969, fast moving objects, or smallest 
a; Machinery, London, Vol 44, June 14, 1934, pages 314-316; June 28, streams: no correction charts, no 
a ages 380-382. See Metals & Alloys, Vol. 5, Oct. 193 age M: . “eer ‘ROTIN ? 
rg page 80-382. See Met Alloys, Vol es = pact Fe accessories. Special “FOUNDRY 
Tt = TYDLr . eT . . 
w as, ad Oo Oo Ss Stan- 
investigation of the Causes of Rough Surface Formation on Black Plate. N. J. 8 ryPt ha in addition to it : 
I rz, M Ry TsHEPAK, N. P. Smoryanov & G. B. LAvpanski. Domez, dard calibrated range, a red — 
No. 6, 1934, pages 21-30. In Russian. The yield for all Russia of prime tin plate, rection scale determining TRUE 
tig with the shee bar, was 13.7% in 1931 and 15.6% in 1932. | Most 1 SPOUT and POURING TEMPER- 
¢ I were due to roug suri ace Comprehensive investigati the plants cove -- = oa | 
showed that the roughness depends primarily on the location of th ‘blow holes it ATURES of molten iron and stee 
ingots, the influence of which is ensified by over eatin I eet bar when measured in the open. 
Defore rolling. Heating of pairs, etc. has a slighter effect. Other stag ges a manu- : Sma ; ¢ ; ; 
icturing processes do not affect roughness at all (4a) PYRO OPTICAL is NOW avail- 
nique Rolling Mill Drive. Iron & Coal Trades Review, Vol. 129, July able in a NEW TYPE with THREE 
¢ ) r } lie reg drive for li TO et ° ill ; nl TL TOT Py rt 
t “tg : a A 3 o ag n i - t "3! r.p.m ie j - i] = Page SEPARATE, DIRECT READING 
t 10on oO! moto speed to +.) ) ro S ed: otal Flent of ~~ awe . a 
gear 82 tons. Maximum 10800 h.p. (= 6 times normal). Ha (4a) 9 SCALES—the ideal instrument for 
lexibility as a Factor in the Economic Exploitation of Rolling-mills and universal steel mill uses, open 
S Technical Means for its Realisation. Geo. A. V. Russett. Jron & hearths, soaking pits, rolling mills, 
Steel Institute, Advance Copy No. 11, Sept. 1934, 92 pages; Jron & Coa lal ; 
ee ours, seduene IPY : 7 , Jo pages; 1 ¢ oal aboratories, etc, 
7 lyades Rewiew, Vol. 129, Sept. 14, 1934, pages 363-369 (abstract) Flexi- 
b one . : 

“iy D is defined as the ability to maintain relatively uniform earnings over a . o 
W range of operation or when producing a wide range of products. Ingot pro Stock Ranges 1400°F. to 5500°F 
luction and production of individual rolling mills during the past few years are teti . a 
d ed and it is concluded that flexibility is becoming increasingly important. Bulletins on Pyro Radiation, Immersion -Sur- 


face Pyrometers, Pyro Super-Sensitive Radia- 


major elements making up an ordinary rolling m ire considered from tie t 

. \ mal a ion Tubes and Rapid Recorders on Request. 
point of obtaining the greatest degree of flexibility. Actual mills are then 
ribed and desirable mills outlined The undamental principles underlying the 10 


r _and operation of commercially successful flexible rolling mill plants are T H E P ¥ R O M f T t R 


ished and the general applicability of such plants discussed. Ha + JLG (4a) 


irst Conti Bar M R. J. BERGER. lomezs, No. 7, 193 
“ 27.59. ow " Detailed poe of th ~ ( ss i 7 Lose ~ l N S TR U M E N T co. 
proposed installatior (4a) 
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FIRTHITE 


SINTERED CARBIDE 


CUTTING TOOL 








“T°O secure the full benefit of all economies 

possible with modern machine tools use 
Firthite Cutting Tools. Out-of-date cutting 
materials jeopardize expected economies and 
savings while Firthite assures them. 


New Firthite Tools are the most advanced 
cutting material obtainable and permit the 
highest speeds, with greater accuracy and 
finer finish on machining operations such as: 
turning, milling, boring, or drilling, non- 
ferrous metals, cast irons or hard steels, bake- 
lite, rubber, asbestos, and other abrasive 
products. 


An order for a standard Firthite Sintered 
Carbide Tool to be used on your regular or 
repair jobs will convince you of the savings 


" possible through the use of this material. 
Try one or two tools. they may solve your 
cutting problems. 
FIRTH-STERLING 
STEEL COMPANY 

General Offices and Works: McKEESPORT, PA. 
Branch Warehouses: 
NEW YORK HARTFORD PHILADELPHIA DETROIT 


CHICAGO CLEVELAND LOS ANGELES 
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Machining (4d) 
H. W. GRAHAM, SECTION EDITOR 
How to Select the Best Kind of High Speed Steel for Machine Work. 
YAMAGUCHI. Journal Society of Mechanical Engineers, Vol. 37, A 


pages 202-205. In Japanese. Paper read before the 243rd meeti ; 
Society of Mechanical Engineers, Nov. 15, 1933. The author cone] 
his experience: (1) No single cutting material is adapted for all ki) 
or purposes, (2) Low Co high speed steel (W 18%, Cr 4%. ¢ 
has been found better adapted for screw machine work than any othe; 
high speed steel, (3) High Co high speed steel (W 18%, Co 10%) 
mended for rough turning tap. steels or any other C_ tool 
lungsten carbide is the most economical cutting material for tools for 
cast iron and gun metal, (5) For most uses others than those menti 
mon high speed steel (W 18%, Cr 4%, Co 0.8%) is most economically 
Shaving Dies for Smooth-Edged Blanks. LL. Prickett. Machinery. N 
10, Aug. 1934, pages 709-712 Points on design, care and operatio: 
dies used in the production of parts for calculating machines and sci¢ 
ments are discussed 
The Economical Production of Form Milling Cutters. A. Movucey rn 
Machine Shop, Vol. 7, Oct. 1934, pages 20-24. Descriptior ia 
Machinability Properties of Heat-Treated Structural Steels (Zerspanungs-Eige iftey 
warmebehandelter Baustahle). W. LeyeNsetTer. Zeitschrift Verein ey 
Ingenieure, Vol. 78, Sept. 15, 1934, pages 1085-1087. Testing met 
described to determine the change in machinability and wear-resistance of ira 
steel which has been subject to a heat-treatment; the change was mea hy 
required for cutting. Test result Wr 
curs 1 micrographs; this mode of testing has been found te 
r ivorable heat-treatment for a given steel 
Broaching Independent Front-Wheel Suspension Parts. Ww A 
Vachinery, N. Y., Vol. 41, Sept. 1934, pages 1-8. Machining and ng 


processes by broaching and new applications and. equipment are described. Ha (4d 
English Tool Steels Differ in Some Respects from American and Continenta! 
W. H. Hartrierp. Metal Progress, Vol. 26, Sept. 1934, pages 41-42. Com 
ments upon the compositions of plain, non-deforming, finishing and high sy t 


steeis used in England WLC (4d 


Cutting Steel with Tantalum Carbide. J. M. HiGHpucHEK. Machiner) 


N. Y., Vol. 40, Au 1934, pages 737-738. Examples of successful applicat j 
different case ire described Speed is as high as 120 ft./min. at a f 
0.031 Ha 
The Choice and the Use of Hack-Saw Blades. G. C. Grant. Mechanica 
World & Engineering Record, Vol. 95, Mar. 30, 1934, pages l 
Discussion of the manufacturing process and composition of material of 9 
\ iws to show which factors affect the finished product. To assist 
» cl f the right type of w blade, tables are given presenting 1 
hacksaws of various makes cutting different kinds of steel K 
Cutting Oils, Their Relative Vaiue. L. Battarp. American Machin 


Vol. 78, Aug. 15, 1934, pages 560-563. The function of cutting oils 
provide lubrication between tool and work, dissipate heat, minimize power cor 
sumed, increase life of tool and assure good finish, is discussed and the 
oils used are described. Selection of oils depends on character of work 
lone. Measures for avoiding corrosion of work and_ skin infection. 
workmen should be taken and are described briefly Ha (4 


Progress in the Hard Metal Field (Fortschritte auf dem Hartmetallgebiet 
Kart Becker. Metallwirtschaft, Vol. 13, Aug. 10, 1934, pages ; HBF 
Discussion of patents issued during the last few months covering hard metals 
cutting tools. CEM (4 


Science and Practice in Metal Cutting. E. BicxeL. American Machinist 
Vol. 78, Oct. 10, 1934, pages 693-697. Best conditions for cutting of metals 
require best utilization of tool, best utilization of machine, and the econon 
optimum which is reached when a maximum weight of chips has been produced 
in a certain time. It is shown that metal cutting has become an extensive tec! 
nical science but that the task of finding methods of organization which allow 
trarisfer of this science into practice is not yet fully accomplished. Ha (4 

Tool Life for Minimum Cost. Ros. C. Deare. American Machinist 
Vol. 78, Aug. 15, 1934, pages 5°9-572. A mathematical method ts deve 
for determining the most efficient tool life to use for any particular set of cond 
tions on any metal-cutting operation. Proper application may lead to a = 
f machining cost. Ha 


What a Shop Executive Should Know about Cutting-Tool Materials. R. C. D 
Machinery, N. Y., Vol. 40, Aug. 1934, pages 729-730. Carbon and high-sj 
steels, stellite and carbide tools in their general application for different put 
poses, and the view points for their selection are reviewed. Compositior 
properties of Co, Mo, W steels are described. Ha (4 


Interesting Machining Operations at Newport News. H. Campse.vi. Modern 
Machine Shop, Vol 7, Oct. 1934, pages 9-17. Equipment and machining met? 
for large pieces in the Newport News Shipbuilding & Dry Dock Co. are - ribe 

a (40 

Low Cost Tooling. Hector J. CuamBertann. Mill & Factory, Vol. | 
Dec. 1933, pages 37-40, 69. Dealing with practical methods for reducing manu 
facturing costs advantages of steel welded constructions are discussed. Consiver 
ing Cr plating and its effects on tool life and efficiency, the author says that 
the life of cutting tools .such as drills, reamers, taps, dies, broaches, milling 
cutters. files, can be increased from 300-600%; all types of gages will last Ir 
5-10 times longer if Cr plated. Discussion of steel treatment before | 
Nitriding steels are recommended for drill-bushings, lathe anc grinding 
aligning bars and parts of jigs and fixtures exposed to severe wear and _ or 
Vi U 


(np 


Electro-magnetic Feeds for Machine Tools. H. C. Town Ma 
London, Vol. 44, May 17, 1934, pages 187-190. Discussion of advantas 
the standpoint of simplification of design ard ease of control K 


Sharpening of Hard-Metal Tools (Das Scharfen von Hartmetallwerkzeuger 
F. ScHWERDTFEGER. Oberflichentechnik, Vol. 11, May 15, 1934, pa 
Grinding of hard metals (e.g. Widia, tungsten-carbides) can be done or! 
silicon-carbide Raw-grinding, finish-grinding and lapping require quite 
grinding materials. Grains must not be too coarse for the first process, | 
for finishing, and finest grains, especially diamond dust 1! 
diamond wheels must run at 5000-10000 rp 
about 25 m./sec. Excessive heating must be avoided. Practical hints a! 


roarse and finer 
lite or rubber for lapping; 
iH 
Precision Indexing Jios for Boring, Drilling, and Tapping Heavy Hy 
D. STRAUCHEN Machinery, N. Y. Vol. 40, June 1934, pages 6V 
Describe necial indexing features of machines for boring, drilling and 
heavy machine members by jigs 
Form-Turning on Vertical Turning and Boring Mills. M. M. M 
Machinery, Vol. 40, June 1934, pages 585-588 Methods and equipn 


Il 
I 


ployed in turning spherical and irregular shaped work are described I 
; ; Vl 
When Are Machine Tools Obsolete? H. D. Hatt. American Ma 

Vol. 78, July 4, 1934, pages 470-473 Conditions and features whi 

machine tools fail in adaptability, productive capacity or result it : 


maintenance cost, and which make replacement advisable, are discussed 
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HEAT TREATMENT (5) 


O. E. HARDER, SECTION EDITOR 
Grain Size in Steel, Some of the Practical Aspects. R. L. Wutson. Metal 
Progress, Vol. 26, Aug. 1934, pages 17-22. Discusses such practical aspects of 
grain size control as machinability, hardening range and depth, warpage, toughness 
j heat treatment economies obtainable by single quenches of fine grained car- 
burizing steels. WLC (5) 
The Heat Treatment of Cast Iron. Cart H. Morken. Jron Age, Voi. 132, 
Sept. 28, 1933, pages 24-27; Fuels & Furnaces, Vol. 11, Nov.-Dec. 1933, pages 
991-224. See Metals & Alloys, Vol. 5, Oct. 1934, page MA 476. VSP+-Ha (5) 
The Manufacture of Drill and Other High Grade Steels at Vereeniging, Transvaal. 
H. Dosson, G. Rosson, J. Burnarp Buttock & H. CrarKk. Journal 
the Chemical, Metallurgical & Mining Society of South Africa, 
Vol. 34, May 1934, page 384. Discussion. See Metals & Alloys, Vol. 5, 
June 1934, page MA 300. AHE (5) 


An Investigation of Equilibrium Diagrams of Salts for Salt-baths. Part IV. The 
Equilibrium Diagram of BaCle-CaClo-NaCl System. Tomo-o Sato & TEI-ICHIRO 
AMANO. Kinzoku no Kenkyu, Vol. XI, June 20, 1934, pages 305-316. Using 
16 kinds of salt mixtures thermal analysis was carried out and the equilibrium 
jiagram of the BaCle-CaClz system was constructed. The melting point of CaCls 
was found to be 777 In this binary system eutectiferous mixture is tormed, aud 
the eutectic point is 54 mol % CaCle, 617°. The transformation point of BaCle 
at 927° is represented by a horizontal line in this binary system. In solid CaCle 

mall amount of BaCle is dissolved. Thermal anlysis was also carried out for 22 
and 17 kinds of binary mixtures of salts, BaCle-NaCl and CaCle-NaCl respectively, 
and the equilibrium diagrams of the both systems were constructed. In these binary 
ystems eutectiferous mixtures are formed; the eutectic points are 10) =mol 
BaCls, 656° and 54 mol % NaCl, 501°, respectively. In solid NaCl 5-10 mol 
% BaCle is dissolved at the eutectic temperature. In the CaCle-NaCl system the 
formation of a compound, 4NaCl.CaCle, which is assumed by Menge could not be 
proved in the present investigation. A study of the ternary system, BaCle-CaCle-NaCl, 
was made with 52 mixtures, and several isothermal and sectional diagrams as well 
as a projection diagram of the space model were constructed. In this system, a 
ternary eutectic is formed at 453°, 16 mol % BaCle, 47 mol % CaCle, and 37 
mol % NaCl, three monovariant eutectic curves meeting at this point. TS (5) 

Proposed Diagrams for Carbon Steels (Diagrammes Proposes pour la Representa- 
tion des Aciers au Carbone). J. Seicre. Chimie et Industrie, Vol. 31, Apr. 
1934, pages 773-785. The author proposes to develop one of his ideas and to 
utilize more completely the information in the diagrams of carbon steels, with 
especial reference to the question of the solubility of cementite, since his point 
of view is quite different from the usually accepted one. His ideas, he says, are 
based on experience. He explains in part VI how, according to the transformation, 
he differs, and wherein the difference lies. MAB (5) 

Changes in Form Caused by Heat-Treatment. E. F. Lake. Jron & Coal Trades 
Review, Vol. 128, May 11, 1934, pages 763, 767. See Metals & Alloys, 
Vol. 5, July 1934, page MA 326. Ha (5) 

Heat Treatment of Stressed Hollow Bodies During Welding (Die Warmebehandlung 
beim Schweissen spannungsreicher Hohlkorper). Joser Fryer. Der Autogen 
Schweisser, Vol. 7, May 1934, pages 67-68. Deals with the heat treatment of 
castings before, during, and after welding to prevent stress concentrations. Articles 
are heated by hot air in automatically controlled furnaces. Kz (5) 

Heat-Treating in the Small Shop. F. H. Corvin. American Machinist, Vol. 
78, Sept. 26, 1934, pages 675-676. Some approved procedures and heat-treatments 
ure described . Ha (5) 

Heat Treatment of Large Forgings. Engineering, Vol. 137, June 22, 1934, 
page 713. Forgings supplied to a coal hydrogenation plant measure approximately 
35 ft. long by 6 ft. 6 in. Illustration shows heat-treatment furnace. Heat treatment 
involves oil hardening and tempering. Forging weighs 80 tons, probably largest 
forging of equal mass ever handled in England. LFM (5) 


Annealing (5a) 


The Alpha-Gamma Transformation in Steel with Reference to the Dilatometric 
and Magnetic Effects (La Transformation Alpha-Gamma dans les Aciers Envisages au 
Point de Vue de Ses Effets Dilatometriques et Magnetiques). J. Sr1cLe. Chimie 
et Industrie, Vol. 31, Feb. 1934, pages 282-288. The dilatometriec and magnetic 
tests were made to show only the a-+y transformation of iron which is the chief 
phenomenon to be used to explain the anomalies which occur. Pearlite forms on 
cooling and disappears on heating, which is considered to be of much less im- 
portance than is usually accorded these changes. The author says that the 
changes depend entirely upon the proportions of a and + iron at each moment; they 
vary according to a geometric rule once the principle has been established. a and 
Yy iron may be free or in the pearlitic state and occur either as magnetic, pure a 
solid solutions or non-magnetic pure vy solid solutions. The former takes place 
below the Ac; on heating and below the Am on cooling. The latter occurs above 
the Acs on heating and above the Ars on cooling. The third form in which they 
secur is in an a-y mixed solution which is found between the Aci and the Acs on 
heating and between the Ary and the Am on cooling. According to conditions, 
heating or cooling, the solution (a-y) changes composition regularly or remains the 
same for a time during a period in which the temperature is more or less stable. 
This solution is magnetic and resembles a iron more than vy iron, but that does 
not depend upon the proportion of composition. The magnetism and the coefficient 
if expansion of this (a-y) solution remain constant when its composition remains 
constant. When mild ordinary steel was heated to 770° (around the Ac: point) a 
magnetic, quickly reversible change was noted. The author thinks it was because 
the solution could not solidify again only with a smaller per cent of iron in the 

state. This magnetic change corresponds to the Curie point of a iron but it is 
nly brought on then because the a iron requires a little y iron. MAB (5a) 


Bright Annealing of Wire in Electric Furnaces. O. S. Haskett. Wire & Wire 
roducts, Vol. 9, Sept. 1934, pages 304-308. Types of electric furnaces available 
r successful bright-annealing, advantages over other furnaces, surface conditions of 
vire, costs, and general operating conditions are discussed. Cu, low and high C- 
teel, monel meta’. brasses and bronzes have been bright annealed with proper 
furnace atmosphere Tables and heating curves are given Ha (5a) 
Improvement of Physical Properties of Chromium Platings by Heat Treating (Zur 
Jergiitung von Verchromungen durch Warmebehandlung). Werner FrOtiIcH. Die 
Vetallbérse, Vol. 24, May 19, 1934, pages 629-630. Electrolytically deposited 
r contains considerable amounts of He which increase the hardness and decrease the 
istance against corrosion. Opinions are still divided whether H is exclusively 
orbed or present as a Cr-H alloy or in both forms. Although Cr platings are 
irdly submitted to bending or similar stresses where the H embrittlement could 
ay an important role, stains often appear after short service times due to the 
resence of H There are technical and economic limits to depositing Cr at the 
west possible H evolution, i.e., at low current densities and high bath tempera- 
ires or vice versa. Pointing out at length the successful elimination of H in Zn 
d Cd coatings, test with Cr platings showed that 30 min. at 230°-240° C. 
ympletely remove the detrimental H content. Several hours are required for this 
irpose at 95°-100° C. As is the case with Cd deposits, this heat treatment does 
t work if intermediary layers have been utilized. The H in the latter causes 
rosity in the outermost Cr coat The pores become centers of eorrosion attack 
d thus annul the benefit of a heat treatment EF (5a) 
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Constructed for heavy production re- 
quirements. Has fan circulation to give 
temperature uniformity. Shortens the 
time needed to heat a given charge. 
Results in greatly increased production. 
Gives greatest production per dollar 
invested. 
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Used By Leading Firms For Bright Annealing 


As our “Certain Curtain” furnace for high speed steel has won the 
approval of leaders in the machine tool field, so our Bright Annealing 


furnaces are used by leaders in the non-ferrous field. 


CC. 1. HAYES 


INC, 


Electric Furnace. 


Our annealing furnaces have the same completeness and accuracy of 


atmosphere control, and may be equipped to use either hydrogen or 


combusted gases for protective atmosphere. 
temperatures up to 1900 ; HA for 1900 -2400 . 
types. 


Equipped with many refinements, in particular one which greatly F. J. 
Send for Bulletin 301. 


reduces consumption of hydrogen. 


Used by: 


Baker & Co. 

T. W. Foster & Bro. Co. 
Gorham Mfg. Co. 
International Silver Co. 
Ken-Rad Corp. 

Ostby & Barton Co. 
Raytheon Mfg. Co. 

Reed & Barton Co. 
Shur-On Optical Co. 

R. Wallace & Sons Co. 

S. S. White Dental Mfg. Co. 
Williams Gold Refining Co. 


Self-Annealing of Chill-Mold tron (Auto-Recuit des Fontes trempées sur Coquilles). 


G. Hétnon, Usine, Vol. 45, Aug. 2, 1934, page 27. Self-annealing is called tl 
graphitizing pearlitic annealing of the chilled parts of a piece by the heat stored j 
the mold the dimensions of which are properly chosen for this purpose In ge 
eral, the mass of the ehill-mold is quarter of the mass of the piece to be a 
nealed; the material of the mold is preferably ‘“‘refractory’’ casting, i.e., 3-3.4° 


C, 1.5% Si, 0.8% Mn, 0.6% Cr, less thi 0.08% S, less than 0.3% P for 


wall thicknesses of S to 20 mm.;: pouri jemperature should be about 1400 ( 
Ihe iron for self-annealis hould have 1% total C, 0.5-0.8% Mn, 1.3-1.4% 
Si (which permit i pearlitic structure in pier of 25-50 mm. wall thickne east 
in sand), |e than 0.08% S$, 0.1-0.5' , Details of machining operations of 
hard surfaces al ive Ha (5a) 


Hardening, Quenching & Drawing (5b) 


Hardness and Depth of Quench of Alloyed Chilled Castings (Ueber die Harte und 
Schrecktiefe des legierten Schalenhartgusses). E. Scuuez. Giesserei, Vol. 21, 
Aug. 3, 1934, pages 821-5327. Relations of surface hardness to C content are 
quite definite in white cast iron but not in gray iron; the curve is linear, to eacl 
0.1% increase of € corresponds an inerease of 11.23 Brinell or 1.67 Shore hard 
ness. Attention is called to the important fact that hardness values measured wit! 
different apparatus are not directly comparable. The influence of the most used 
alloying elements on hardness and depth of quench is then discussed on the basis 
of investigations by Taniguchi. Depth of quench is measured in sections: 
1. Clear chilled part, which extends from the surface to where the first gray points 
occur. 2. Useful chilled part, which extends to the clear gray iron, and 3. Total 
chilled part, extending to the ends of the white spots in the gray iron. The 
effect of the elements in the order of influence « hardness i (strong) Ni, Mr 
P, Sn, Cr, Mo, Cu, W, Al, V, Ti, Co, Si, S (weak); € increases hardness most, 
Ni has a maximum effect at 4.5%, Cr increases hardness very little even in con- 
tents up to 24% but serves to revulat the adept of quenen. The order of ele- 
ments with respect to their influence on depth of quench is graphitizing: (strongly) 
C, Si, Al, Ti, Ni, Cu, Co, P (weakly); neutral: W; hardening: (weakly) Mn, Mo, 
Cr, Sn, V, S (strongly). lhe maximum of hardness with increasing C content, 
from steel to white cast iron, Passe lowly to lower Ni content; @.g., there are 
maxima for 0.12% C at 20% Ni, for 0.25% C at 12% Ni, 0.80% C at 7% 
Ni and 3% C at 4.5% Ni. Numerous curves show the test results of the effect 
on hardness, tensile strength and specific impact energy of the elements and of 
Cr-Ni alloys of 0-2.3% Cr and 0-6% Ni The technically best compositions Jie 
between the points 1.2% Cr and 3.3% Ni, 1.6% Cr and 4.3% Ni, 0.2% Cr and 
3.9% Ni, and 0.5% Cr and 4.8% Ni. (These alloys are pretected by DRP 
577 923, of the Mond Nickel Co., London.) This material is particularly suitable 
for rolls for cold- or hot-rolling; such rolls have a longer life, 40-50 days at 20 
hrs. against one week at 6 hrs. for ordinary hard-cast rolls. They have great 
hardness and produce, therefore, highly polished sheets. Friction losses in bearings 
are low owing to the great hardness of the roll necks Ha (5b) 


Hardening Rail Ends. Railway Engineer, Vol. July 1934, page 210. 
Summarizes the process carried out im situ by the Chicago, Milwaukee, St. Paul 
& Pacific Railroad. A hand-welding torch heats the rail ends to a temperature 
above the recalescence point, followed by pouring a definite quantity of water upon 
the ends. This leaves the end in a martensitic condition, which is dangerously 
brittle. but a second heating reduces the hardness to the desired degree. Quenching 
and subsequent annealing is done away with if the cold metal of the rail body 
acts as a quenching medium for the rapidly and highly heated (1400°F.) head. 
The flames of 6 oxy-acetylene burners oscillate through a small are so that the 
top surface of the rail is uniformly heated to a depth of 1/8”-3/16” for a 
period of about 15 sec. Brinell hardness of the rail surface is thus raised by about 
100 units. WH (5b) 
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Quench cooling, dry cooling, or combination of both. are 
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129 Baker St... Providence, R 


Made in 2 types: LA for E. F. BURKE R. G. HESS 
2281 Scranton Road 176 Fulton St. 
Hand fed or conveyor Cleveland, Ohio New York, N. 3 
HAYDEN L. C. LOSHBOUGH 
26 So. Fifteenth St. 2626 W. Washington B 
Philadelphia, la Chicayo, Ll 
CONDIT ©. A. HOOKER 
148 Crestwood Ave, 202 Forest Ave., Royal O 


buffalo, N. Y. Detroit, Mich 





ALEXANDER. Mecha 


The Heat Treatment of Carbon Tool Steel. J. C. 


rld kngineering Record, Vol. 95, June 15, 1934, pages 578-580. (| 


tool steeis will ilways find a place in tool rooms, as they possess propertie 


which alloy tool steels do not, and for many types of tools facilitate fabricati 
ind) = qui heat treatment Failures jn heat 
common because insufficient care is taken as far as the following points 

concerne¢ Choice of C eontent which ranges from 0.60% to 1.40% . Ther 
is a C content to suit every purpose and every type of tool 


To obtain toug! 


(pneumatic naps and chisels, swaging dies, ete.) hypoeutectoid steel (le 
SG {) should be chosen, if retentio of cutting edge is required ( 
blanking tools, shear blades, ete.) hypereutectoid steel (more than 0.900, ¢ 
It is more difficult to break dow globular cementite (spheroidized co 

than laminated cementite (normalized condition) by heat so as to obtai 
complete absorption into the Fe, and unless tools are normalized — before 

it there js every possibility that some of the cementite will not be absorber 
leaving the tools patehy in hardness and irregular in depth of hardness penetrat 
lo normalize, heat te S00°-815 C. and eool in air Depth of hardness pe 


” - 


tration (maximum: 1/8” to 5/32”) is subjected to variation with varying 1! 
rv Failures due to different rates of contraction on cooling ean | 
overcome by change in design or by studying the possible effects likely 
different quenching positions. Hardenir temperature limits are very 

and have to be strictly observed. It is a good practise to allow the tool t 
for 5-10 min. at its hardening temperature with burners slightly shut dow 
illow the outside and inside of the tool to beeome quite uniform an 
prevent quenching on a rising temperature. Re-hardening: To proceed from 1 
hardened to the re-hardened state without normalizing is to foree the st 
through an unnatural eyecle of physical changes which prevents its retention of 
best physical and ‘mechanical propertic Discussing errors in design it 1s 
that no part of a tool should be thinner thar %", which will allow a hard 
urface and a soft core, avoid sharp corners, design so that the metal 
even width Kz ( 


Hard Facing Cuts Tool and Die Costs. Oxy-Acetylene Tips, Vol. 15 
1934, page 159. Stellited fabricating tools for drum manufacture lasted 4 
r Ha 
oncer, , 


The Maximilianhiitte Martensitic Rail Treatment. Ceci. J. Auten. Ra 
Engineer, Vol. 55, Aug. 1934, pages 247-249. The novel rail treatment 
EKisenwerkyesellschaft Maximilianshiitte, Germany, represents a rapid water 4 
of the rail head from 820° C, A basie open hearth or Thomas rail steel! 
relatively low C€ content of :6-.42% is utilized. The Mn limits are .8-1.! 
and Si 0.1-0.2% Up to .0O8% P are allowed. A tensile strength of 3S 
ton/in.? is quite sufficient since the maximum axle load in Germany 
20 tons Lower € steel yields sufficient strength base and web, 1 
danger of brittleness, and the drastic hardening does not give rise to shatter } 
Testing data according to the German standards are tabulated referring 
different martensitic rails (analyses given) with emphasis on impact 
Owing to the difficulties of cutting a tensile test bar from the hardened p 
of the rail, the tensile strength is determined by Brinell tests The hardne 
not measured on the running surface but 5 mm. below the surface. The har 
distribution over the rail cross section reveals that the hardness in the 
rail head has been raised, gradually approaching double the strength ol 
untreated web towards the outermost regions of the head for which the G 
standards demand 130 kg./em.? strength. The latter is easily met with by 
new rail heat treatment A set of five microstructures taken along the ve! 
ixis of the rail head clearly shows the gradual change from martensite to pt 
from the rail surface to the upper extremity of the web Wi 


treatment of C steels are more 
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Modern Cast tron Refining Problems (Das neuzeitliche Gusseisenvergiitungs- 
blem). M. v. Schwarz & A. Vaetu. Die Giesserei, Vol. 21, Aug. 17, 
4, pages 245-248. There are at present available 3 classes of refinable cast 
e 1. air-hardening cast Fe, 2. nitrided cast Fe, and 3. pure refinable cast Fe’s 
\s not more than 2% refining elements, e.g. Ni, or Cr, or both. Air-hardening 
Fe’s are alloyed with Cr, Nj or Mo to just such extent that no white solidi- 




















a tion takes place. Nitride cast Fe contains also refining additions. The prin- 
4 of refining lies in creating a wear-resisting structure on the surface whieh 
i only must possess a certain hardness but also work well together with the 
m4 erial against which it is moving. Tests with unalloyed and low-alloy cast 
Pt: Fe’s showed that the required quenching temperature increases with increasing 
yntent at about the same Si content. Cast Fe’s up to 1.5% P can be hard- 
{ and tempered and show the familiar hardening and temper structures. Ni 
uces the required minimum quenching temperature; an Fe with enly 1% Ni 
very hard, stable martensite layer which transforms, during tempering, very 
wly into a granular pearlite structure. Formation of eutectic graphite promotes 
decomposition of hardening and tempering structure; refinable Fe’s must, 
efore, not contain eutectic graphite. 18 references. Ha (5b) 
Studies on Hardening and Tempering Temps. for High Speed Steel. Kazuo 
YRIDERA. Seitetsu Kenkyu, No. 137, May 31, 1934, pages 21-26. 5 kinds 
high speed steel (0.75-0.92% C, 4.04-4.54% Cr, 16.83-19.93% W, 0-1.64% 
Mo, 1.24-1.53% V, 4.26-9.94% (Co) were heated at various temps. between 
/0°-1300° C. after being preheated at 900°, preventing oxidation and decarbur 
jzation with charcoal powder, and then quenched in seed oil. The hardened speci 
met were tempered at vyarious temps. between 100°-700 C., and = Shore’s 
iness of them were tested In quenched state, the steel quenched at 
)°-1200 C. show the max. hardness, excepting the high Co, W and hig 
(o steels, in whie the max hardness was obtained by qu ga 
0° C€. Generally, the increase of hardness by tempering was not observable 
in thie teels quenched at a temperature below 1250 C. Proper quenelhing 
mperature of high speed steel was determined to be 1250 L300 a The max 
yalue of red hardness was obtained by tempering at 550°-600° C. High speed 
teel treated at the proper conditions of quenching and tempering shows more 
than 100 in Shore’s hardness number. Low Co high speed steel treated properly 
shows nearly equal hardness to high Co one. The effect of Mo and V on the 
hardness of high speed steel was not detected. TS (5b) 
On the Hardness Change of High Chromium Steels due to Heat Treatment. 
YosirucGu Misawa, Kinzoku no Kenkyu, Vol. XI, June 20, 1934, pages 
283-304. The transformation points of A1, As and Ag of 20 kinds of high Cr-steels 
containing about 14, 18, 22 and 26% Cr with varying C content less than 0.7% 
were determined by dilatometric measurement and magnetic analysis. The hard- 
of specimens which were annealed, quenched in oil at 900°-1200 and 
tempered at 200°-700° was measured by Rockwell hardness tester. The effect 
f € and Cr contents; and of quenching and tempering temperatures on the hard 
ness of these steels was studied. The change of the microstructure due to the 
above heat treatment was also examined The result obtained is summarized as 
follows: In 14 and 18% Cr steels, Ai point rises as C content increases o1 
w heating and cooling. As point in the former steels falls as C content 
‘reases while jn the latter it does not appear. In 22% Cr? steels, Ai trans- 
formation does not take place at the temperature below 1000°, and in 26% 
Cr steels, both Ai and Ag transformations do not take place. The Ae point always 
rises as C content increases. Hardness of 14% Cr _ steels quenched at the 
temperatures below 1000° rises as C content increases while it shows a maximum 
0.45% C for the specimens quenched at the temperatures above 1100°. Hard- 
! of 18, 22 and 26% Cr steels quenched at various temperatures above stated 
i. ris with C contents The 14% Cr steels quenched at 900 shows a 
a naximum hardness at 400° on tempering, and those quenched at 1200° shows 
ae the maximum at 500°-600 excepting that containing 0.07% C. In 149% 
a Cr steels the hardness of the quenched specimens is higher than that of tempered 
hen excepting high C steels. Change of hardness of 18% Cr steels quenched at 
‘ 100° due to tempering is not remarkable, while hardness of those quenched at 
a 1200° rises by tempering at 600°. In 22 and 26% Cr steels, the change of 
aoe harduess due to quenching and tempering was not found. TS (5b) 
& Quenching Steel in Hot Lead. T. P. Hucues & R. L. DowbeE Lv. Transac- 
= tions American Society for Metals, Vol. 22, Aug. 1934, pages 737-750. Data 
i are presented showing that approximately the same mechanical properties are 
pk ibtained in C steels, 0.34 and 0.49% C. on quenching in lead at 600° F. as 
; those obtained by oil quench and draw at 1200° F. The data also show 
% variation in properties with changes in quenching temperature and tempera- 
ire of the lead 25 references WLC (5b) 
Surface Hardening (Aus der Praxis der Oberflachenharturg). Grecer. Der 
a {utogen Schweisser, Vol. 7, June 1934, pages 83-84. Discussion of the sur- 
ae face hardening of worn machine parts which have been repaired by means of 
a: uild-up welding. The C steel used for the build-up job contains 0.4-0.7% C. 
Hardening is carried out by heating with the oxy-acetylene flame and quenching 
: water KZ (5b) 

: Aging (5c) 

& 

wid An Analogy Between Plastic Deformation and Certain Cooling Rates in Causing 
a ‘Premature’ Precipitation in Supersaturated Solid Solutions—The Incubation Period 
Pag —Part |. J. L. Burns. Transactions American Society for Metals, Vol. 
a 22, Aug. 1934, pages 728-736. It was found that plastic deformation of a solid 
‘¢ lution immediately after quenching results in quicker aging without the incubation 


period and the final hardening is less. If a particular rate of cooling in the quench 
is employed the same result occurs from which it is concluded that plastic deforma- 
does not inerease rate ot hardening but merely causes it to start earlier. 
WLC (5c) 


Malleableizing (5d) 


The Determination of the Rates of Graphization at 925 Degrees Cent. in 

5 Tungsten-Manganese White Cast Iron. W. A. Pennincton & W. H. Jenninecs. 
ansactions American Society for Metals, Vol. 22, Aug. 1934, pages 751- 
3. Mn and W are found to favor the formation of carbides in white iron. Mn 
‘to 1% in the absence of FeS has little effect upon the first state of graphitiza- 
As Mn increases from 1% the time of graphitization increases to a maximum 
about 3% Mn, then decreases gradually from 3-5%. W up to 5% in presence 
1% Mn slightly retards graphitization but it accelerates graphitization in 
ence of 2.5% Mn. WLC (5d) 
The Occurrences of Crystallization in Malleable Cast Iron During Freezing and 
Malleableizing (Die Kristallizationsvorgange bei Temperguss bei der Erstarrung und 
beim Glihprozess in gemeinfasslicher Darstellung). Otto Braver. Zeitschrift 
die gesamte Gtessereipraxis, Vol. 55, May 27, 1934, pages 219-221, July 
: “2, 1934, pages 304-306. Author discusses the occurrences on the basis of the 
C diagram and outlines the theory of malleableizing GN (5d) 


VETS wr 





¥ Carburizing (5e) 


orain Size and Grain Growth. M. A. Grossman. Tyvansactions American 
tety for Steel Treating, Vol. 21, Dec. 1933, pages 1079-1111. See Metals 
illoys, Vol. 5, Oct. 1934, page MA 476. WLC (5e) 
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poct installation of a Spencer Single Stage 
Turbo-Compressor on an oil burning boiler. 


jet’ is available, furnishing a 12-ounce 





THE SINGLE STAGE 
| 


» — SPENCER 


vy TURBO 
COMPRESSOR 


COSTS LESS 
USES LESS SPACI 


HIS illustration shows a neat com- pressure and 60 cubic feet per minute. 

For larger sizes and heavy duty service, 
the Spencer Multi-Stage Turbo-Compressor 
It costs much less than the multi-stage type, is still the standard. Sizes 8 oz. to 5 |bs., 


requires less space and for many applico- 100 to 20,000 cu. ft. 
tions, within its range of capacity, is meeting 
all requirements. Sizes range from 4 to 16 
ounces, and '2 to 20 horse power 


Materials, workmanship and inherent de- 
sign of all Spencer Turbos are identical. 
Ask your furnace or oven manufacturer for 
For individual service the Spencer “Mid- complete information 


THE SPENCER TURBINE CO., HARTFORD, CONN. 
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Contribution to the Study of Cementite (Contribution a l'étude de la cémentite). 
PIERRE PINGAULT. Annales de chimie, Vol. 20, Nov. 1933, pages 371-438. 
Methods previously applied for preparation of cementite are reviewed. Pingault 
utilized alkaline cyanides, methane, illuminating gas, and carbon monoxide. NaCN 
(99% pure) reacted upon electrolytic Fe powder (.003 C, .005 Si, .002 S, .009 
P, trace Mn) in an Fe crucible placed into a resistance furnace. The Fes prepara- 
tion contained 6.65-6.70% C (.05% graphitic C). The appearance of the cementite 
obtained and the carburization speed are discussed. NaCN readily oxidized, but 
exclusion of air yielded less favorable results. The presence of O2 seems to be 
prerequisitive to this carburization process. An electric current between 2 soft Fe 
electrodes in NaCN did not affect the carburization process but the anode was 
hardened due to carburization. He under atmospheric pressure also did not exert 
an influence on FesC at 450°C. The carburization of various ferrous materials was 
studied. Gray cast Fe (total C——3.22, graphite—2.55. Si—1.86, Mn=1.15, S 
and P=-.09) was not uniformly carburized after being held at 650°C. for 24 hrs. 
while small Fe blocks were completely carburized after 500 hours and contained 
6.65% C but no graphite. Soft steel wire (2 mm. diameter) was case-hardened 
in NaCN after 1.5 hrs. when exposed to temperatures of over 900°C. More FesC 
formed on further heating. It was established that Cr and Ni do not affect the 
carburization of steel. Utilization of methane and purified city gas also yielded 
favorable carburization resul’s. A 6 mm. soft steel rod and a soft steel wire were 
successfully carburized, the latter in 8 hrs. at 850°C. The action of CH, is the 
same as illuminating gas. A special chapter is devoted to the action of CO. The 
physical properties of cementite are studied. Density—7.43, 7.003 (electrolytically 
prepared) and 7.3 (same except reduced with He). Hardness tests with standard 
methods are difficult to accomplish. FesC scratches glass. Exposed to 1000°C. 
for 1 hr. no changes were noticed, but after 8-10 hrs. exposure graphite is set 
free. This becomes more pronounced at 1175°C. Samples exposed to 1225°C. (1 
hr.) yielded globules resembling cast Fe rich in C and a powder high in graphite 
(HNO, test). There seems to be no transformation of FesC between 500° and 
1000°C. Above the latter temperature testing difficulties arise due to the begin- 
ning decomposition of FesC. The fourth chapter deals at length with equilibria condi- 
tions in the Fe-FesC-0 system. The gas atmosphere (CO, COe) circulated and 
piano (.8% C€) and soft steel wire (.09%C) were used. CO2/temperature curves 
are presented for the principal reactions (1) 2 CO—C0e+C and (2) 2 CO+3 
Fe—C02+FesC. Test data on carburization and decarburization between 820° and 
1000°C. are tabulated. The last chapter reports on attempts at carburization of 
Mn and Cr. A protective layer of Cr carbide quickly stops further carburization. 
The original C content of .4% could only be raised to .68%. With Cr powder, 
the C content was .8%. Cyanide carburization of Mn failed. CH, carburizes Mn 
at moderately high temperatures WH (5e) 


Nitriding (5f) 


Nitrides Cast Iron Cylinder Liners. F. Gronittr. Metal Progress, Vol. 24 
Sept. 1933, page 45. The writer describes the application of cast iron of total 
C 2.40%-2.80%, Si 2.40%-2.80%, Mn 0.50%-0.70%, Cr 1.30%-1.70%. Al 
0.60%-0.80% with S and P less than 0.07% as cylinders and cylinder liners 
In motors and pumps hardened by nitriding. Nitriding practice is described, hard 


hess and service results given. WLC (5f) 
Nitriding Process. Joun DummMetow. Electrician, Vol. 112, Mar. 9, 1934, 
pages 333-335 The nitriding of alloy steels and cast-iron parts is outlined 


Discussion follows on the equipment used, the necessity of temperature control, 
physical properties of the nitrided surfaces, and the advantages of surface harden- 
Ing by nitriding CBJ (5f) 
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NOwW ..... 4s Many As Six 


NUMERALS IN COLORS 






New Ease in Reading 


MICROMAX. 
Multiple-Point Records! 


———— 


a 
% € 
TRS | ~ ed . 


For Each Point, A Numeral 
For Each Numeral, A Color 


Now, Micromax Recorders for 2*, 3, 4 or 6 points can print each numeral 
in a contrasting color. Reading of records is made easier. Errors are avoided. 
Time is saved. 


Even though temperatures, for instance, at several points are the same and 
numerals overlap, the sharp color contrast makes it easy to identify each numeral. 
And even if an operator is color blind he still has the numerals as a guide. This 
combination of numerals and colors is the most readable system of multiple-mark- 
ing yet devised. 


The print-wheel has a separate inking pad for each point to be recorded. 
Under normal conditions these pads last for two to three months. Four extra 
ready-inked pads for each color are included with each Recorder. 


Multi-color printing is not standard and must be specified. In place of 


numerals, special symbols may be specified. 


. ; - ' ; ‘ _* 
Send for Circular No. 3141-L which shows a reproduction of an actual 
chart in all six colors. 


* For Gas Analysis Re 





LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE PHILADELPHIA, PA. 
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Indicating and Recording Instruments and Control Apparatus for Science and Industry 
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printing device and _ section of c} 
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OTHER LGN 
INSTRUMENTS 


Complete Automatic Com- 
bustion Control for open- 
hearths and other large in- 
dustrial furnaces, or _ indi- 
vidual Furnace Pressure Con- 
trol, Fuel-Air Ratio Control, 
and Automatic Reversal. Au- 
tomatic Temperature - Limit 
control for Furnace Roofs 
Micromax Thermotube Pyr6 
meters and Resistance Ther- 
mometer (Thermohm) Re 
corders. Speedomax Record 
ers. Hump and Homo Heat 
Treating Furnaces. 

Also, Instrumentation for 
the power plant, including 
Frequency and Load Record 
ing and Control; Remote 
Pressure Recording, etc. 

In addition, a wide line of 
laboratory and testing instru 
ments and equipments. 
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'RNACES, REFRACTORIES & FUELS (6) 


M. H. MAWHINNEY, SECTION EDITOR 


ily Refractory Si-C Material (Hochfeuerfestes Si-C Material). C. Riu 
Nie Warme, Vol. 57, June 23, 1934, pages 407-408. See ‘“‘Highly Refractory 
Sj Carbide Bricks for Boiler and Industrial Furnaces,’’ Metals & Alloys, 
\ Aug. 1934, page MA 399. EF (6) 


The Electric Melting and Heat Treatment of tron and Steel. A. G. Rosiert: 
West of Scotland Iron & Steel Institute, Vol. 41, Dec. 1933, 
if 11-49, discussion 49. See Metals & Alloys, Vol. 5, Oct. 1934, page MA 
478 GTM (6) 
Modern Methods of Heat Insulation. Cyrit S. Woopwarp Transacti 

ran Seciety, Vol. 38, Feb. 1934, pages 73-82 In the range 212 

F. the most widely used of all insulating material is magnesia. wl 

in the form of slabs and sections and also as a powder known as 
In this form it is rendered down with water and applied in Jayers 

form of plastic. Composition by weight consists of 85% hydrated mag 
carbonate, with addition of 15% asbestos fibre to form a_ binder At 
F. disintegration of this material commences. For temperature of 1000° F. 

er insulating brick having a diatomaceous base are used G7I™ (6) 


Electric Hardening Furnace for High-Speed Steel (Elektrischer Schnellstahl- 
fen). H. DicKs. Elektrowarme, Vol. 4, Aug. 1934, pages 186-187. 
Furraces for High Temperatures, Especially for Ceramic Purposes, Melting 

ng,’ Metals & Alloys, Vol. 5, June 1934, page MA 260 Ha (6) 





Pipe Furnaces at National Tube. J. B. Nearey. Heat Treating & Forging 
' ), July 1934, pages 353-354 See ‘‘Natural Gas Furnaces in Steel Tube 
Making,’ Metals & Alloys, Vol. 5, Oct. 1934, page MA 478 MS (6) 


Tilting Induction Furnace in Steel Works Working on Three Phase Current 
Four a industion d’aciéries oscillant, alimenté en courant triphasé). Genie Civil, 


Apr. 1934. page 342 Abstract of Hessenbruch & Rohn paper in Stahl und 
Bisen, Jan. 25. 1934. See ‘‘Low Frequency Coreless Induction Furnace,”’’ Metals 
% Alloys, Vol. 5, Aug. 1934, page MA 387. JDG (6) 


Special Refractories for Metallurgical Research at High Temperatures. Donatp 
URNER. Transactions Ceramic Society, Vol. 33, Feb. 1934, pages 33-52 
ssion pages 52-55. Deals mainly with a number of refractories developed to 
atisfy the requirements of a series of researches on alloys of iron. Refractory 
rucibles for temperatures above 1600°C. were required. Siliceous materials in 
tact with molten metals at high temp. are reduced by He, and since the 
nal purification of iron, Cr, and other metals involves the removal of traces of 
present in the metal by the treatment of the molten metal with hydrogen, 


resence of silica in the refractory container invariably results in the in- 
tion of Si in the metal. With the possible exception of a few substances 
such as the nitrides of Boron or Mg, the selection of refractory for this purpose 


ed almost entirely to one of the refractory oxides such as: Ale03, MgO, 
Berylla, Zirconia, and CaO Preparation of these materials in the form 
ibles presents considerable difficulty. Pure AloOs crucibles are excellent for 
ler reducing condition his material is converted into an extremely hard, 
r nd translucent body but not extremely resistant to corrosion Pure MgO, 
Alo) and Thoria crucibles all show considerable resistance to corrosive action 





stals at high temp., even under reducing conditions. GTM (6) 

' Economics of Electric Resistor Furnace Design and Construction in Japan. 
Tames A. Rasppitt. The Far Eastern Review, Vol. 30, Feb. 1934, page 

Mar. 1934, pages 135-143 Suggestions are furnished for methods of 
lation and wiring with the most efficient alloys for resistor elements in electric 

tor furnaces. The paper exhaustively discusses the advantages of electric heat 

ng. economy of electric tesistor furnaces, loss through openings, heat loss throug! 

walls, thickness of insulation, method of determining rate of conduction throug 
va surface resistance, calculation for temperature gradient, heat conductivity of 

terials, malleable and cast resistance alloys for electric furnaces (3 tables wit! 

complete chemical analyses and manufacturer given), range of furnaces, selectio! 

nd of resistor, selection of resistor, resistor calculations, comparison betwee! 

fe and price of 2 resistance wires. WH (6) 
Enriched Air for Open-Hearth Furnaces. B. M. Sustov. Metal Progress 

16, Sept. 1934. pages 40-41. Two tests are described of the use of 0: 

hed air in open-hearth operations with tentative conclusion. Product normal, 

» ymbustion conditions improved and flame temperature raised, time decreased, re 
? ractories do not suffer appreciably. May affect working of heat as to pig, ore 
and alloy additions, materially change practice and time, and increase fuel cor 
umption WLC (6) 

An Electric Melting Furnace for Non-Ferrous Metal Foundries (Ein Elektro- 

; schmelzofen fiir Metallgiessereien). U. Scuwepter. Technische Blatter de» 
a deutschen Bergwerkszeitung, Vol. 24, July 29, 1934, page 478. Brief descrip 
e lor the rotating are furnace, system Russ GN (6) 
- On the Fundamental Equation for the Design of Electric Resistance Furnaces. 
i Mikio MuKAtryAma. Journal of the Institute of Electrical Engineers of 
j apan, Vol. 53, Oct. 1933, pages 881-888. In Japanese. Abstract Section, 
4 86. In English. Based on practical experiments, the author arrived at the 
. wing ‘‘design formula for the electric resistance furnace’: y — ax°®-*, whereir 

S ratts, a 0.00017 T? 5, x volume of furnace in em.*. and T "Cc 
Sd The applicability of the formula has been verified by using in designing 2 electrical 
y nee furnaces of commercial size WH (6) 
- Electric Heating made Economical by Induction Heating (Elektrowarme wirtschaft- 
ch durch Induktionsbeizung). O. Nerss. Elektrowarme, Vol. 4. July 1934, 

ages 154-156. After a brief explanation of the principle of electric heating by 

a few examples are given to show that good economy can be obtained, 

ince by heating liquid flowing through pipes, either alone, or in combination 

witt im heating, in order to utilize a better tariff for electrie energy; method 

lating the eventual advantage of this over other heating system is described. 

Ha (6) 

 # Losses at Joints in Pipe Lines and Mains (Ueber Stossverluste und Wieder- 
5 itandsbeiwerte in Rohrleitungen und Kanalen). H. Eurter. Archiv fiir das 
» cisenliittenwesen, Vol. 7, May 1934, pages 606-614. Sample calculations are 
1s 1 in detail for determining the pressure losses at various types of joints 
-hearth furnace gas lines. SE (6) 

Ra Gain in Use of High-Frequency Electric Furnaces. Epwin F. Cone. 

tes Vol. 95, July 23, 1934, pages 46-48. At present, of the 94 high-fre 
furnaces operating commercially in the United States, 46 are for ferrous 

net 36 for non-ferrous metals, and 12 for exnerimental and miscellaneous usé 
ee tal capacity in kw. is 11,145. Size ranges from 17 lbs. to 4 tor There are 
a ida, totaling 550 kw. About 30,000 kw. are installed abroad MS (6) 
eS. _Short-Circuiting of Aluminum Furnaces (Kortslutning for aluminiumovner) 
; ery Ukeblad, Vol. 81, July 19, 1934, page 363. A new type of switch 
#3 Seq aluminum furnaces with currents above 25,000 amp., in which the current 
fa . ed through a set of graphite contacts for a few seconds during opening and 
Bis if the knife switch, thus saving the metal surfaces from damaging arcs 
‘? BHS (6) 


CRYSTOLQN 





N many types of heat treating furnaces you'll 

find Crystolon Refractories (silicon carbide). 
They are popular because of these features: re- 
sistance to high temperatures, great strength, high 
heat transfer, resistance to spalling, resistance to 
abrasion, long life and low fuel cost. 


MACNESIA 





» all types of induction furnaces—large and 
small—for melting ferrous and _ non-ferrous 
metals—Norton electrically fused magnesia re- 
fractories are widely used. Available in the form 
of cements and bonded shapes—in different mix- 
tures to meet different conditions. Their special 
features are: resistance to high temperatures, 
chemical resistance and low permeabilities to 
molten metals and oxides. 


NORTON COMPANY, WORCESTER, 
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Muffles 
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“RI-43” Refractory 


Muffles 


Smelters 
Crucibles 
High Alumina 
Sillimanite 
Silicon Carbide 
and 


Special Analysis to meet 
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“ALUMITE” Muffle Enameling Stove Parts 


Every Description 


Insulating Material 


Individual Conditions 
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Electric Furnace (Le Four electrique). Marcen Guepras. Métaur (former| 
dciers Speciaux, Métaux et Alliages), Vol. 9, Feb. 1934, pages 47-61 1. 
A lecture on geveral description and discussion of electric furnace and steal 
making in electric furnace. GTM (6) 


Cupola Linings. J. C. Green. Foundry Trade Journal, Vol. 50, Feb. 8 
1934, page 102. See Metals & Alloys, Vol. 5, Aug. 1934, page MA 401, 
OWE (6) 


Continuous Furnace for Strip and Wire (Der Durchziehofen fiir Band und Draht) 
R. GRAENZER & Moennicu. Elektrowirme, Vol. 4, Aug. 1934. pages 


181-184. Principles of calenlation and tables of production for a width 
of strip and diam. of wire and a given length of furnace are given. Ha (6) 
The Electric Conduction of Three Phase Arc Furnace (La conduite élec rique des 
fours triphasés a arcs). P. Gourpon. Métaux (formerly Aciers peciau 
Métaux et Alliages), Vol. 9, Apr. 1934, pages 115-124: Operating grap “ oe 
been developed such as to enable a constant operating condition of fur ice Under 
different circumstances. QTM (6) 
The Use of Town Gas in the Steel Industry. H. Avex Fe ts. Gas Engin 
Vol. 59, June 1934, Institution Special Number, pages 340-347. Pe er befor 
the 71st Annual Meeting of the Institution of Gas Engineers, London, June 58, 
1934, discusses the ‘“‘diffusion flame system,’’ a closely controlled mbustion, 
incomplete in the first instance and completed finally at a point in the Parana 


where surface damage to steel is at a minimum. Gas and air flow along the 
length of the furnace in parallel streams, combustion taking place a i 


t th 
of junction. The highly luminous belt of flame yields a better heat : ae 
due to its greater radiating power. The danger of burning or ove: iting the 
steel is largely minimized. At the hottest end, the furnace hearth j: covered 
with a “‘belt of unburned gas” to counteract scale formation. The free air tends 
to remain along the top of the furnace arch, Refractory or heat r ing steel 
muffles purged with raw gas give excellent results in safety razor blade and small 
diameter wire manufacture. Bright annealing or heat treatment of ; less steel 
strip has been done successfully in continuous furnaces using ‘‘cooled ducts of 
combustion with the addition of suitable amounts of unburned ga Cracked 
NHs partially burned and the water vapor condensed or chemical], noved is 
suitable for bright annealing or hardening of mild steels and Ni-sil Methanol 
vapor diluted with dry products of combustion is used successful r bright 
heating of brasses. Steam is similarly suitable for the heat treat of Cu. 
The 15 illustrations included show some British gas-fired furnaces a he effeet 
of various furnace atmospheres upon high-speed and low and me.um carbon 
steels exposed to the same temperatures. WH (6) 
Nitrogen in Decarburization. B. M. Tuompson. Gas Engin Vol. 59, 
July 1934, page 392. Written discussion to paper of Fells (See ab t above). 
Author disagrees with the speaker and with Schultz Hiilsbruck that Na does 
not decarburize steel particularly between 750° and 900°C. Thom & Gray 
proved this phenomenon microscopically and by chemical analysis 4 low C 
material could be carburized at the expense of a high C steel pl into the 
same chamber filled with pure Ne. WH (6) 


Gas for Heating Rolls in Sheet and Tinplate Mills. The Phenomenon of Sur- 
face Films. A. J. Crurse. Gas Engineer, Vol. 55, May 1934, paves 255-257. 


Paper before the South Wales and Monmouthshire Gas Salesmen’s Circle discusses 
the sheet makers’ problem in regard to heating of the rolls to a definite tempera- 
ture prerequisite for the production of sheets of a definite finish and standard 
thickness. The troubles associated with oil firing are a fairly high reentage of 
cracked rolls due to uneven and excessive heating and the farmatior C deposits 
on the ground surfaces. Oil heating has been superseded by the electrical induction 
heater which produces eddy currents inside the core (chill cast rolls) but often 
results in cracking due to over-heating of the internal portions. Gas heating 


offers a remedy at economic cost and high thermal efficiency. The former gas 
heating devices are discussed critically. The recent introduction of high pressure 
gas burners firing into a trough of fire bricks proved to be highly satisfactory. 

bulk of the heat transmitted is by radiation from the incandescent refractory and 
the convection currents in a high degree of turbulence are led around the rotating 
rolls under a loose asbestos blanket. WH (6) 


Vacuum Melting on a Large Scale. Hans Drercarten. Metal Progress, 
Vol. 26, Sept. 1934, pages 43-44. Difficulties in vacuum melting are in main- 
taining sufficient vacuum in so large an apparatus as production melting furnace, 
pouring without breaking vacuum, and in finding suitable lining materials. 
size of furnaces used for vacuum melting is increasing with 434 ton furnaces now 


in operation. WLC (6) 
Refractories. D. Drxon. Stcam Engineer, Vol. 3, Jan. 1934, pages 149-150; 
Feb. 1934, pages 204-206. General. AHE (6) 


lron Block Heat Storage Furnace With Wide Controlability (Eisenblock-Speicherofen 
mit grosser Regelfahigkeit). G. Derrmar. Elertrowdrme, Vol. 4, Aug. 1994, 
pages 176-181. A new principle for heating rooms, drying chambers, ¢te., is 
described. The furnace consists of a heating element built into a round ae 
block half of which is heat-insulated, and an outer hollow storage body fil 
with sand. Between the two, a rotatable part is arranged which is made W? 
half of a good heat conductor, half of a good heat insulator. According t 
position of this rotating part, more or less heat is transmitted from the — 
element to the storage body which also contains adjustable channels for “<> 
the air. This type of furnace is said to be very efficient, economic, — dust 
explosion-proof, and hygienic as no external part is hot enough to burn (8) 
in the air. 


The Use of Rich Gases in Combination with Lean Gases for Heating Lame 
Furnaces (L’emploi des gaz riches en mélange avec des gas pauvres pour le be po 
des grands fours). Emictro Damour. Revue de Métallurgie, Vol. 2 
1934, pages 266-269. Calculations show that the admixture 0 coke bea ‘ 
gas with the lean generator or blast furnace gases increases the value = 
calories contained in them rendering their efficiency much greater "a os 
indicated by their calorific value. This addition increases the ou (8) 
furnaces. adi 


Semi-Carburization of Coal in France and Germany (La technique de a oe 
carbonisation de la houille en France et en Allemagne). Cx. Beant RELer Koppets 
Civil, Vol. 164, June 1934, pages 486-489. Comments on the paper DG (6) 
in the Journal of the Institute of Fuel, London, 1933. naischt 

Electric Steel Hardening Furnaces (Elektrischer Schnelistahtharteofen) = 42. 
Blatter der deutschen Bergwerkszeitung, Vol. 24, July 1 ’ 
Description of the Junkers steel hardening furnaces distinguis to che tempers: 
arrangement of the electric resistance heating elements. According, Ni alloys, 
ture desired these heating elements are made of Cr- Ni steel, *canthal 
the recently developed high temperature service alloys Megapyt or — rtain” atmo- 
furnaces can also be provided with the Birlec-Hayes type certain an (6) 
sphere control. 


Pulverised-Fuel Melting Furnace. Mechanical World & Enginecring Resets 
Vol. 95, June 15, 1934, pages 573-574. The revolving furnace ioe of whict 
illustrated is designed for use with anthracite coal as fuel the a. avoiding 
allows of combustion being completed before the charge is rea a and 2 
contamination of the metal. The furnace features a special Pa By 
high degree of preheating of the combustion air. Melting time Kz (8) 
are dealt with. 
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atmosphere Control in High-Speed Steel Furnaces. Machinery, London, Vol. 
44, May 24, 1934, pages 214-215. Deals with the method of atmosphere control 
developed by the Sheffield Gas Co., England, to prevent scaling and decarburization 
at any working temperature up to 1385°C Kz ‘(6) 


Some New Improvements of the Electric Furnaces in the Steel Mills of. the 
United States (Quelques récents perféctionnements dans les fours électriques 
facieries aux Etats Units). Journal du Four Electrique, Vol. 43, July 1934, 
ves 244-246. Description of Lectromelt are furnace with the swinging roof and 
basket charging. JDG (6) 


investigation on Silicon Carbide Resistance Materials in Air (Untersuchung iiber 
siliziumkarbidhaltige Heizleiter in freier Luft). L. Nawo & Witnetm Meyer. 
Elektrizita swirtschaft, Vol. 33, July 15, 1934, pages 274-275. Practically the 
same surface temperatures were measured on resistance bars of silit, globar and 
warzilit at the same electrical load over the temperature range of from 800 

1400°C. I homogeneities within the resistance materials cause marked temperature 
gradients. A temperature gradient of 100°C. was found between the surface and 
inside temperature of a 20 mm. bar at 1500°C. Resistance increases in the testing 
materials ar ascribed to atmospheric O2 and inhomogeneities in the material itself 
resulting in uneven temperature distributions. WH (6) 


Theory of Regulation of Industrial Electric Furnaces (Theorie des Regelvorganges 
slektrischer Industriedfen). Max Lanc. Elektrowarme, Vol. 4, Sept. 1934, 
pages 201-208. The principles of calculation of temperature control as determined 
by the prevailing practical operating conditions are developed and application of 
the derived formulas illustrated by a few examples. Ha (6) 


Use of High Frequency Furnace in Lahoratory (L’emploi du four a haute fréquence 
au laboratoire). G. Krotit. Métaux (formerly Aciers Speciaux Métaux & 
Alliages), Vol. 9, Jan. 1934, pages 24-30. General discussion of high frequency 
nerator type (Lorenz) and of the condenser type (Ribaud). Lorenz 


furnaces | 
type furna unctions on a power supply of 100-200 volts and 8000 cycles, 
while the ud type works from a supply of 8000 yolts and at 60,000 cycles. 


The Rohn od of fritting refractory lining used in high frequency furnace is 
also ment From metallurgical point of view these two types of furnaces are 
entirely different from each other. Lorenz furnace is preferably used for iron and 
steel and oys when the metal is in large sizes, while Ribaud furnace is used 
for melting vranular or powder size materials. Silicon which has been previously 
heated cat melted in Ribaud furnace because the coefficient of electric con- 
ductivity « changes at elevated temperatures, but it is not possible to melt 
Si in Lore furnace. Be can be melted in either type furnace. Cu in compact 
form can | ily melted in the Lorenz furnace due to the very great intensity of 
the current it not in Ribaud furnace. GTM (6) 


Electric Heat in Chemical and Metallurgical Industry (Elektrowarme in der 


chemischen 1 metallurgischer. Industrie). H. KircuratH. Chemiker-Zeitung, 
Vol. 58, M 9, 1934, pages 381-383. Metallurgical applications of electric fur- 
naces are ribed, for annealing between cold rolling and wire drawing opera- 
tions. Son neutral or reducing atmospheres are used. Electric furnaces are 
also used melting Al, Mg alloys and other metals. CEM (6) 


Heat Transfer Rates in Fuel Fired Furnaces. M. H. MAWHINNEY. Trans- 
actions A ican Society for Metals, Vol. 22, Aug. 1934, pages 673-690. 
Data on imaces are assembled covering various sizes and shapes of charges, 
various ty] d sizes of furnaces for various heat treatments over a considerable 


range of ratures. Overall coefficients are calculated and related to rate of 
heating, f e size, and character of the work. Relation between weight and 
surface are \{ table gives temperature heads allowable for various heat treat- 
ments as | 1 in the author’s experience. From these data several specimen 
examples of furnace requirements are calculated. ‘With discussion. Paper pre- 


sented before joint meeting A. S. M. E. and A. S. M., New York, Dec. 5, 1933. 


WLC (6) 


Electric Furnaces for Shops (Elektrodfen fir Werkstatten). P. Martett. Die 
Warme, Zeitschrift fiir Dampfkessel & Maschinenbetrieb, Vol. 57, June 
23, 1934, pages 405-407. The advantages of electric heating of industrial (metal- 
lurgical) furnaces in comparison with fuel firing are pointed out and the electric 
furnace types suited for smaller and medium sized shops are classified and dis- 
cussed under the following viewpoints: electric furnaces with maximum service 
temperatures of (1) 1000°C., (2) 500°C., (3) above 1000°C., and (4) salt, 
metal and oil baths electrically heated. EF (6) 


Electrically Heated Fine Wire Tinning Furnaces (Elektrisch beheizte Feindraht- 
verzinnungséfen). G. Hitcenstocx. Elektrowarme, Vol. 4, Aug. 1934, 
pages 174-176. After some preliminary tests, 2 furnaces for 50 and 75 kg. wire 
per hr. were built holding 125 and 156 kg. molten Sn resp.; the consumption 
was 3.7 and 5.4 kwhr. resp. and 7.4 and 7.2 kwhr. per 100 kg. wire resp. The 
bath temperature is 320°C. Cu wire of 0.2-0.5 mm. diam. is tinned. Construction 
details are described. Advantages claimed: better uniformity of temperature than 
with any other heating system, which prevents formation of Sn crystals and 
yellowing of the tinned wire due to overheating; no smoke; automatic control gives 
independence of operator: elimination of coal and ash transport. An electrically 
heated furnace can have smaller dimensions than a coal-heated one which also 
results in greater economy. Ha (6) 


New Electric Resistance Furnaces for Very High Temperatures (3000°C). 
(Nouveaux fours électriques a résistances @ trés haute température (3000°C). 
Henar Grorce. Journal du Four Electrique, Vol. 43, July 1934, pages 
247-252. The furnace consists of an air tight horizontal cylindrical shell with a 
refractory lining. Along its axis is located a single carbon resistance unit in the 

of a rod properly connected with water cooled contacts on both sides. Several 

years experience showed that the resistance of this type lasts longer than expected 
: the carbon consumption is about one third of the electrode consumption of the 
umace of the same capacity but of the are type. Magnesia can be melted in it 
without difficulties. A furnace of 100 kg. capacity melting bronze operated at 
= Wolts and 2300-2500 amperes using 0.26-0.33 KWH/kilogram melted, wit! an 
Srerage melting time 21-25 minutes. Melting cast iron increased melting time 
‘9 36-44 minutes and KWH consumption to 0.58-0.65 per kg. Current density 
See vary between 100 and 500 amps./cm?. Detailed description of the structural 
ures is given. JDG (6) 


un, Radiation Furnaces with Carbon Resistances and Their Application to 
leur Av of Metals (Fours électriques 4 Rayonnement @ Résistance de Carbone et 
re, pplication & la Fusion des Métaux). Henri Georce. Révue Générale de 
this tree”, Vol: 35, June 23, 1934, pages 851-856. The metal is melted in 
talsteee of furnace by the radiation of an electrically heated carbon or graphite 
fernace A. the center of the furnace drum. Mn has been melted in such a 
amp./em (2700 C.). Current density in the graphite resistance is about 500 
aa. energy eensumption for the production of Si ingots at 2000 C. of 25 
taste and 1 m. length (weight 20 kg.) was 270 KW, melting time 6% min. 

% ftom cold. Construction and operating details are described. Ha (6) 


—— Electric Arc Furnace be Acid or Basic? (Le four électrique @ arc doit-il 
193. ou basique?) M. Guepras. Journal du Four Electrique, Vol. 43, 
394, pages 242-243. Basie lining permits the use of any kind of scrap, 

® calls for superior scrap but cuts down the time of the en 
G ) 
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with FOXBORO PYROMETERS 


Losses from improper temperatures are pre- 
vented by the Foxboro Potentiometer Control 
Pyrometer. It cuts down heat losses and fuel 
consumption and eliminates injuries to product. 
The result is a more uniformly high quality prod- 
uct produced at a lower cost. There is no better 
way to insure profits under present conditions. 


This Pyrometer Controller gives accurate, unin- 
terrupted control of oil, gas or electric heat. 
It is a simple, sensitive and mechanically depend- 
able instrument. It will start paying you divi- 
dends the minute it is put into operation. The 
complete story is told in Bulletin 182. Write 
for it—no obligation. 


THE FOXBORO COMPANY 


MASS., U. S. A. 
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You Too Can Save 


with TAYLOR REFRACTORY 
INSULATING BRICK! 


BY replacing those heavy heat-absorbing furnac« 
linings with this new light-weight refractory, you 
can make substantial savings in both time and fuel 


consumption, 
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\ 
\. Ordinary ae: Lining 


Taylor Refractory Insuleting Brick Lining 
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Temperature in F. 
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60 $0 120 150 

Time in Minutes 
Chart drawn from data obtained on two gas-fire 
heat-treating furnaces identical except for type of 
linings. 


Send for our booklet describing 
TAYLOR REFRACTORY INSULATING BRICK. | 
THE CHARLES TAYLOR SONS CO. 
CINCINNATI, OHIO 


Manufacturers of P. B. Sillimanite. } 
Fire Clay and High Alumina Refractories. 


A ites india siete atlases — 





| 














Johns-Manville 


FIRECRETE 


A NEW KIND OF 
REFRACTORY 
CONCRETE 


Standard Firecrete 
2400° F. 
H.T.Firecrete 2800° F. 


22 East 40th Street, New York City 
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Materials for Extreme Temperatures (Materialen voor zeer hooge tem 
A. VosMAeER. Polytechnisch Weekblad, Vol. 29, Mar. 8, 1934 Page 14s 
Discussed are AloO3, melting point = 2000°C. strong, favorable electric a 
tivity at high temperatures, chemically resistant against acids and base Be-orige 
melting point=2500°C., not resistant against bases, well suited for melting &; 
(1280°C.) and Zr (1850°C.). Zr-oxide, melting point=2700°C. and withstand 
2500°C., has low thermal conductivity and large coefficient of ex insion Moo 
melts at 2800°C., has a still larger coefficient of expansion, is thoroughly . 
sistant against basic but not against acid attack. Th-oxide, melting point — 
3000°C., fails on rapid heating. No suitable crucible material ha been found 
yet for W which melts at 3200°C 


Peraturen) 


WH (6) 

Electrical Meiting Furnaces (Elektrische Schmelzéfen). Fr. Russ ktrizitéts 
wirtschaft, Vol. 33, June 30, 1934, pages 231-233 Recert Gern ! construe 
tions of and practical experiences on (1) are furnaces of 2000°C. ny working 
temperature, (2) induction furnaces of 1800°C. max., and (3) r tance tur. 
naces of 1200°C. max. are diseussed and illustrated. The first group of furnaces 


is preferred for ferrous materials, while the induction furnace is pri: ipally used 
for melting brass, bronze, Cu, Cu-Ni, Au and Ag. Experiments wit Zi and \) 
are under way in Germany. Resistance material of Fe-(r-Al alloy has heen 


recently introduced for max. service temperatures of 1300°C., while ( is utilized 


up to 1450°C. An Al melting furnace of 2 ton capacity and 15-20 top daily 
output is shown. The hearth is heated by resistance wnits pla into the 
furnace roof. WH (6) 

Developments in German High-Frequency Furnace Design. Jron & al Trades 
Review, Vol. 129, Sept. 14, 1934, page 394. Recent improvemer Turnaces 


up to 8 tons capacity were obtained by designing the body as 
which holds the magnetic fields away from the interior vessel by ing. on- 
densers control capacity and power factor. Frequencies used are fri 100 eyeles 
for largest units to 20,000 eyecles for small furnaces. A few co ive details 
are described. Ha (6) 

What Industrial Gas Salesmen Should Know About Furnace At pheres and 
Steel. Gas Engineer, Vol. 59. July 1934, pages 388-390. Diseu preparatory 


Osed vessel 


heating, furnace atmospheres, decarburization, avoidance of decarbur effect of 
time, temperature. WH (6) 

Make Your Own Electric Furnace. English Mechanics, Vo May 18, 
1934, pages 93-96; May 25, 1934, pages 115-116. Full instruct given on 
building a wire wound resistance furnace capable of maintaining a erature of 
1100°C., with oceasional heating to 1300°¢ The structural deta in be taken 
from 9 illustrations. Also describes a small crucible furnace arranger WH (6) 

Electric Annealing and Hardening Furnaces (Elektrische Glih- u Hartedfen). 
Elektrizitatswirtschaft, Vol. 33, May 31, 1934, pages 198-199 cussed are 
(1) muffle furnace with Nichrome resistance winding for 900°C. m 1.5-10 kw 
input, a.c. or d. ¢., and (2) muffle furnace with silit resistance | r 1350°C. 
max., illuminating gas firing at the furnace deor to prevent ovxidat and deear- 
burization of high speed steels treated, and 3-130 kw. input WH (6) 

High-frequency Melting Furnaces of 4 ton Capacity (Hochfrequenz-Schmelzifen 
fir 4 t. Einsatz). Elektrizitaétswirtschaft, Vol. 33, May 31, 1 page 198. 
Describes and illustrates tilting German high-frequency furnace bu in August 
1933. The slag is tapped through a special spout. The furnace « be emptied 
in 35 see. WH (6) 


JOINING (7) 


Thermal Joining Processes and Materials for Aluminum (Ge tspunkte fiir 


die Auswahl thermischer Verbindungsverfahren und deren Hilfstoffe b Aluminum). 
L. Rostosxy. Metallwirtschaft, Vol. 13, July 20, 1934, page 16-518; July 
27, 1934, pages 532 533. Autogenous welds of Al and Al : vs have the 


advantage, compared with soldering, of high strength, equal color and corrosion 
resistance. For most types of welding a relatively cheap fluxing powder can be 
used. Special jluxes are needed for jobs requiring a non-hygroscopic flux and for 
Al-Mg alloys. As it is not always possible to reduce the grain size of the weld 
metal by hammering, it is advisable to use a filler rod of different composition 
from sheet being welded, one especially alloyed to produce small grain size. The 
filler rod should have a wide solidifying range. When heat treated Al alloys are 
welded they lose about half their tensile strength. Hard soldering of Al is not 
practised extensively. It has the advantage over welding of lower working tem- 
perature, 500°-620° C. The same fluxes as for welding are used. Al rich alloys, 
with or without Si, are used as solder. Hard solder is frequently made in the 
form of a hollow rod with a non-hygroscopic flux in the middle, which js con- 
venient to use. It is also used in shot form. Soft soldering, with Zn of 8n 
base alloys, can be done at 200°-500° C. Usually no flux is used, but the 
surface of Al to be soldered is cleaned mechanically. Because of the low temper 
ture there is not much danger of cracking castings, but the process is difficult. 
Soft soldered joints have low strength, poor corrosion resistance, and ge Be 
different color from the parent metal. It is essential to remove excess flux 1s 
in these joining processes to prevent corrosion, Washing in He0, dilute we 
or HNOs and HeSO,4 is recommended. CEM (/ 


Thermal Joining Processes and Materials (Gesichtspunkte fiir die panel 
thermischer Verbindungsverfahren und deren Hilfstoffe). L. RosTosKy Reg 
wirtschaft, Vol. 13, Aug. 17, 1934, pages 582-583. Autogenous welding 5 , 
far the most important joining process for Mg and its alloys. The at 
similar to that used for Al. The ease of welding depends on the = tute 
range, coefficient of expansion, strength at elevated temperature, and yg 
of the alloy. The flux is a mixture of chlorides and fluorides. — Soldering ir ous 
very little for Mg. For the autogenous welding and soldering of heavy nol- ~~ 
metals, such as Ni and Cu alloys, new fluxes have been developed which = 
superior to borax. Better welding rods and hard solders have also Deen OM 


: 4 y 7ao° C. 
available by proper alloying. A Cu-P eutectic alloy with a mp. @) faye 
now available in wire form. It has been used as a substitute (0! 1 CEM (7) 


is rather brittle. 


Soldering & Brazing (7a) 
Cc. H. CHATFIELD. SECTION EDITOR , 
29 Apr 1934, page lle 
oil engine parts, 1+ 
steel cylinder cover 


For wwe actual 


Hydrogen Brazing Methods. Gas & Oil Power. Vol 
Discusses the application of H brazing to the manufacture ol 
mainly for fitting forged steel reinforcements into the cast ste 
The whole work is placed into a furnace filled with H exclusively. idition of the 
welding a Cu-Ni-Al alloy melting at 1150°C. is utilized. The adalt the liquid 
latter 2 metals produces a weid wich is stronger and less fluid ime jointing 
state. Too great a fluidity results in the metal flowing right yee jnternal 
spaces without effecting a proner joint. The absence 0! scale and ‘ : 


. " vin?’ yrocess have n 
stresses is emphasized. Other applications of the H brazing axing of elements 


made to the building up of piston heads for Diesel engines an® "NS .) . injection 

going into the construction of high pressure fuel supply systems : ‘WH (73) 

engines. ct 
6 ’ urnal of Scun 


Soldering, Brazing ard Autogenous Soldering. C. V. Boys m lements 
tific | maps Pe ig Vol. 11, Apr. 1934, pages 105-111 This aries SS ee of 
the article on soldering and brazing which appeared in the Nov aking and th 
this journal. The author has had wide experience in instrument ho: meta. 
operations described are chiefly those of soldering and epg” ee of preparing 
and alloy articles such as sheet, wire and instrument parts. Me mm a glass alter 
fluxes are described. Flux borax is prepared by fusing borax 10 oS method 
which it is ground and mixed with an oil such as ge 
of lead burning applicable to sheets 1/20 inch thick is described 
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STRESSES 
of 15,085 /bs. p.s.2. | ABOUT 


Handled with SAFETY! | WELDS 


Monel Metal basket and curb. 
Mfd. by the Rochester Engi- 
neering & Centrifugal Corp., 
Rochester, N. Y. Below: This 
diagrammaticsketch shows the 
location of the welds by dotted 

lines. The spun Monel Metal 

top ring No. 13 ga. (.093'') is 
welded tothe outer Monel Metal 
casing No. 13 ga. (.093). The 
perforated batket side sheet 
of No. 11 ga. (. 12 5) is welded | 3 

as indicated. All welds are ‘ 

ground off smoothand polished j | > WN ey I F | > S i E E iF s 


as shown in the photograph. 








Mn, 1.0-1.4; P,0.035; S$, 0.04; Si, 0.60-0.80; Cr, 0.40-0.60) 


a possess these properties ... 
Rochester Centrifugal Extractors made 
of Monel Metal are Welded with No. 30 
Mone! Metal Metallic Arc Welding Wire 


by ERE’S an example of =F Tensile Strength . . . 85,000 to 100,000 Ibs. per sq. in. with 





: | Welds made in a on tensile alloy steel (C, 0.17-0.25; 






































July . : a] . —“— . 
i We ield point of 60,000 to 70,000 Ibs. per sq. in 
the how Welded Mon« INCO WELDING RODS AND FLUXES y I ’ | 
- Metal construction “takes poem r a 
tr @ iW’. The Rochester Ex- for PURE NICKEL Ductility ~-- 15 to 20% elongation 
} ‘ of Oxy-Acetyl ”” Nickel Gas Weld- . : . 
veld tractor, used in te : “ing Wire. ri ggenone sougioaire in two inches. Free bend test 
tee im, Dexkene Metallic A INCO Nickel Metalli 
talli PO. oe icke i on . . 
Be mills, swings a load of 300 “Are Welding Wire No.3. . shows 25% elongation of outside 
not lbs. (150 Ibs. of cloth and Sa fibers. When stress relieved duc- 
em- S > = i . ° ar m-c- 
oys, 150 Ibs. .* ater) and Op alti bn age ae bie tility is increased to 25-35% elon- 
‘ ~ y- rie@ne ...« one 248 4 
hs og = pet It + "Wire. (For flax, see * below.) gation in two inches. 
easy to see e . Metallic Are...1NCO Monel Metallic 
h f ‘Y | f me: bu; ld ntrl “are Welding Wire No. 30. rs - 
en . of 15.085 1by ie SE Ne-yo ee Impact Resistance . . . 60 to 75 ft. 
ult. stresses of 15,085 lbs. p.s.1 oa 
K inits welded Monel Metal a ae ibe. (sod). 
ised ‘ Oxy-Acety] I | Gas Weldi 
‘0s, walls and re in forci ‘In g “Wire. iFor flux, boo + hy eee E d Li } - " . 
(7) ring Metallic Are...Inconel Metallic Are ndurance Limit... 45,000 lbs. per sq. in 
vali gs. Welding Wire No. 32. 
all- for NICKEL-CLAD STEEL i .» «as measured by specific gravity, 7.82-7.86 
: The extractor basket (for welding of Nickel side) Density ae Pees oat y 5 D . 
; . ‘np, . . “] > . . 
ring must combine strength a eee ee 
ture ; : 
Wl - Metallic Are...INCO Nickel Metallic . . 
sed ith smooth surface S, 80 Ave Welding Wire No. 31 and No. 35+ Corrosion Resistance .. . equal to the steel welded. 
ve no harm will be done to Carbon Are. INCO Nickel Carbon Are 
‘a elding ire No. 21. 
ade ve oy ate fabrics with ° In Other Alloys . . . properties of welds made in high 
ee Ww ¢ i 1a € > | . *_* . 
but ich it is loaded. a tensile alloy steels of other compositions than given 
(7) . se INCO Gas Welding and Brazing . ~ 
The outer Monel Metal Flux for Monel Metal. above are comparable to the values of the particular 
P : ***Cromalioy’’ Gas Welding Flux is 
shell is also of welded recommended for Inconel. steel welded. 
’ : Sig t For vertical welding. 
3 { onstruction. He Tre. ap- No flux is used for the gas welding of - . 
it, pearance is of utmost Pare Nickel or Nickel-Ciad Steel How to Obtain... we'd metal possessing all the above 
on ence, so again the INCO welding materials as listed can ost characteristics’ is produced by the shielded are with 
the conveniently be obtained through regular ; a m - = 
wid welded seams must be INCO distributors. | Lincoln “Shield-Arc 85” electrodes. Such welds can be 
ing smo Detailed welding instructions furnished ° Se P . 
a oth and sound. —) Co made in any position — flat, horizontal, vertical and 
~ As may be seen from overhead ... with “Shield-Arc 85” electrodes. 
ion the unret i 'e? rs 
; ouched photo- simple. We'll gladly send roL: 99.2 
sna graph. th hoto Se dete gga Free samples of “Shield-Arc 85” with complete procedure 
en pa, the welded Monel proof. Write for it. - ‘ 
ts etal makes a smooth for welding are available upon request addressed to 
oa job. N 6 Engineers, trained in welding Monel 
asl i. or is the welding Metal, Nickel, Inconel chrome Nickel Ailoy) | 
Sf icul“on'he cont “lg wieSaiSer" THE LINCOLN ELECTRIC COMPANY 
pfter tra . fa» are at your call for we 
re ry; it’s comparatively CSer2S Consultation and belp. eee , Pe : 
1) Welding Research Division Cleveland, Ohio 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N.Y. 
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Welding & Cutting (7b) 
C. A. McCUNE, SECTION EDITOR 


Repair Welding of an Aluminum-Cast Motor Housing without Preheating (Re- 
paraturschweissung eines Aiumtniumguss-Motorgehauses ohne Vorwarmung). ,. 
WIESSNER. Automobiltechnische Zeitschrift, Vol. 37, Sept. 25, 1934, page 
473. A large hole in the housing was filled with a piece of Al sheet and both 
welded together with the oxy-acetylene flame. Ha (7b) 


Diesel Engines with Welded Steel Housing (Dieselmotoren mit geschweisstem 
Stahigehduse). M,. WiIpEMANN. Zeitschrift Verein deutscher Ingenieure, 


Vol. 738, June 30, 1934, page 810. Welding of a 12-cylinder V-engine of 100u 
H.P.; the housing consists of 7 X-shapes, flame-cut and welded steel parts. 
Ha (7b) 


Lengthening of Frames (Rahmenverlangerung). Victor Water. Der Auto- 
gen Schweisser, Vol. 7, July/Aug. 1934, pages 104-106. Deals with the ap- 
plication of fusion welding in the lengthening of truck and bus frames at auto- 
mobile factories in case of special orders. Technique employed is discussed pointing 
out the possibility of safe application to trucks which are already in service. 

Kz (7b) 

The Practical Inceptions of a Grid-Controlled Resistance Welding Machine (Die 
praktischen Anfange der gittergesteuerten Widerstandsschweissmaschine). K. Rup- 
PIN. klektrowarme, Vol. 4, July 1934, pages 161-162. Grid-controlled re- 
sistance welding machines now permit most accurate adjustment of duration of 
current and connection and disconnection at the desired point of the current wave. 
Current interruptions up to 1800 per min. have been possible. Welding of stain- 
less steel sheets, of copper sheets, ete. giving oil- and benzine-tight seams, is 
possible. The control system is described, Ha (7b) 


Welded Oil-Field Equipment Built up From Piping. M. L. Rocers. Welding 
Engineer, Vol. 19, Sept. 1934, page 48. Description. Ha (7b) 


The Structure of Metals. Part 111. Weld-Metal—A Casting. E. C. RoLiason. 
Welder, Vol. 6, June 1934, pages 205-209, 214. The mechanism of jeining 2 
pieces of metal by welding is explained as being essentially a casting process ac- 
companied by crystallization on cooling. Crystallization depends on surface tension, 
which tends to round the outlines of crystal skeletons; powerful crystalline forces 
produce angular crystals, e.g. Bi, Sb; viscosity helps to restrict crystal growth to 
certain axes, and liquid currents give rise to a cellular structure. Ha (7b) 


Automatic Welding of Containers (Maschinelle Schweissung von Behaltern). 
E. RosenserGc, Petroleum, Vol. 29, No. 37, 1933, pages 4-5. See Metals 
& Alloys, Vol. 5, July 1934, page MA 337. EF (7b) 


Arc-Welding of Non-Ferrous Metals (La Soudure a l’Arc des Métaux nonferreux). 
Ripeaucourt. Usine, Vol. 43, July 12, 1934, page 34. Methods of welding 
copper sheet are briefly reviewed and advantages over riveting pointed out. Electric 
arc-welding is preferable to oxy-acetylene welding because of the necessity in the 
latter process of proper rest for the workers. Best welding temperature is about 
850° C€. to avoid flowing of the metal; an addition of 0.7% Ni to the electrode 
is advantageous to give the weld proper stiffness. Current density should be about 
20 amp./mm.? of electrode at 20 volts. Some other points for preparation of 
sheets and procedure are discussed. Ha (7b) 


Welding of Vehicles (Die Schweissung bei Strassenfahrzeugen). PrRzyGopeE. 
Verkehrstechnik, Vol. 51, July 12, 1934, page 361. In comparison with (rail) 
street cars, ordinary transportation vehicles are much more subjected to vibration 
stresses. The former are mainly exposed to static loads the latter to dynamic ones. 
Experiences gained on the welding of the former group cannot be entirely applied 
to the latter type of vehicles. Nevertheless welding has proved to be superior 
to riveting of ordinary transportation vehicles. Designs incorporating tube members 
are distinguished by particularly high torsional properties. Cr-Ni steel sheets 
(.3 mm. thick) are automatically spot welded with success. Due to high welding 
speeds and low amount of heat supply but little shrinkage stresses are set up. 
Weld strength — 100 kg./mm.? By cold working the strength of this steel can 
be raised from 65 kg./mm.* to 150 kg./mm.* WH (7b) 


A New Timer for Resistance Welding. R. N. Stopparp. Electrical Engineer- 
ing, Vol. 53, Oct. 1934, pages 1366-1370. In the resistance welding of thin 
sheets of stainless steel, brass, Al and Al alloys, a high current is applied only 
for very short intervals of time. A new device, the ‘“‘ignitron’’ electronic tube, 
is described with which precise control of intermittent duty, high-speed automatic 
duty, and heavy duty seam-welding for any required number of cycles of the 
current is obtained. Ha (7b) 


Cast tron Arc-Welding of Wobbler Ends of Strip Mill Rolls. C. E. PHivurps. 
Welding Engineer, Vol. 19, Sept. 1934, page 25. Describes repair of fractured 
wobbler ends by building up new ends by depositing weld metal. Ha (7b) 

The All-Welded Ship. E. F. Spanner. The Welder, Vol. 6, June 1934, 
pages 193-195. Electric welding possibilities for the construction of complete 
hulls are investigated and discussed; successful solution of the problem requires 
suitable design. Ha (7b) 


Does Welding Pay? Ratrpn Starx. Bus Transportation, Vol. 13, June 
15, 1934, pages 211-212. Yes, if properly done. Discusses the problems en- 
countered when reconditioning vehicles. Practical advice is furnished including 
welding Al parts. WH (7b) 


Necessary Physical Properties of Weld Metal for Machine Building. E. W. P. 
Smitn. Machinery, N. Y. Vol. 40, Aug. 1934, page 713. Brief discussion 
of physical properties of weld metals for various purposes. The ductility of the 
weld must equal that of the material welded, as should also resistance to cor- 
rosion. Where ultimate tensile strength is of importance shielded electrodes giving 
a tensile strength of 70,000-80,000 lIbs./in.? should be employed. Ha (7b) 


Lower Welding Costs. E. W. P. SmitH. American Machinist, Vol. 78, 
Sept. 26, 1934, pages 665-667. Use of larger electrodes frequently lowers 
charges for power, labor and overhead. Examples are given. Ha (7b) 


Retaining Strength and Ductility in Manganese Steel. G. J. Stisex. Weld- 
ing Engineer, Vol. 19, Sept. 1934, page 48. Properties of Mn steel (10-14% 
Mn) are explained; in order not to destroy by welding, the properties imparted 
by previous heat-treatment, a welding rod of Ni-Mn with little C should be 
use? containing a proper amount of Si. Ha (7b) 


A High Power Welding Rectifier. D. Strvermann & J. H. Cox. Electrical 
Engineeriag, Vol. 53, Oct. 1934, pages 1380-1383. An arrangement using the 
ignitron principle provides predetermined welding currents for periods of time 
variable in steps of 1/20 sec. or even less. Design and operation are described 

Ha (7b) 

Study of Temperature of the Oxy-Aceiylene Flame (Etude de la Temperature de 
la Flamme Oxy-Acetylenique). D. Sérérian. Revue de la Soudure Autogéne, 
Vol. 26, July 1934, pages 6-7. Author points out that he has previously shown 
that differences between calculated temperature and measured temperature of the 
flame ate due to dissociations which take place at high temperature and chiefly 
that of molecular H into atomic H. He then gives account of the results of 
Montagne who has studied the combustion: CzH2 + a 0: in which “a” is the 
variable percentage of 0 molecules which are involved in the reaction. Contents 
ef various elements in the flame and temperatures reached as a function of ‘‘a”’ 
were studied. It is shown that there is a close agreement between values given 
by Moritagne and the previous ones published by the author. FR (7b) 
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Automatic Weiding as Applied to Manufacturing Problems (La Soudure Auto. 
matique Appliquée aux Problémes de Construction). R. Sarazin. Science et 
Industrie, Vol. 18, July 1934, pages 214-216. Automatic arc welding is divided 
into metal electrode welding and graphite electrode welding. Machines useq are 
described. FR (7h) 


Fusion Welding in Motor Car Construction (La Soudure Autogene dans ja Cop. 
struction Automobile). R. Satettes. Revue de la Soudure Autogene, Vg 
25, Mar. 1933, pages 2730-2733. See ‘“‘Application of Fusion Welding in 
Motor Car Construction as Seen in the Last Paris Automobile Show,” Metals 
& Alloys, Vol. 5, May 1934, page MA 200. FR (Th) 


Making Dependable, Speedy, Economical Resistance Welds. Cras. L. PERKINS 
uv elding Engineer, Vol. 19, Sept. 1934, pages 30-31. Hard-alloy electrodes 
give neat, economical welds; electrodes of W-Cu and Cd-Cu, and operation are 
described. Ha (Tb) 


A Study of Nitrogen in Metallic Arc Welding. Joun W. MIcter. Electrical 
Engineering, Vol. 53, Sept. 1934, pages 1250-1251. A short review of eon 
tents of doctor’s thesis on effect of N content of welding atmosphere, ¢ content 
of electrode, polarity and current in welding. N content of weld meta! deposited 
by the metallic are process may be diminished by increasing size and ¢ content of 
electrode, decreasing N content of are atmosphere and voltage used, increasing 
current density, and using heavily coated electrodes. Decreased N cortent leads 
to improved physical properties. Methods of determining N are described. Ha (7b) 


Modern Three-Sheet Seams (Moderne Dreiblechnahte). H. Mernarnr. Auto 
gene Metallbearbeitung, Vol. 27, Sept. 1, 1934, pages 273-281. In\estigations 
into the strength of welds between 3 plates or sheets have led to the conelusion 
that the strongest joint is formed when the middle plate of the combination jg 
flush with the underside of the 2 side plates and with gaps between the sheets 
of definite dimension with respect to their thickness; the edges of the sheets 


at the seam are mot tapered. Compared with other welding methods for such 
joints, less time, less filler material, and less oxygen are required; ti saving of 
this type of weld against the usual fillet weld is about 35% in time and 38% 
in total cost. Several examples are illustrated and tables show the cxact condi- 
tions for gaps, flaine adjustment, angle of burner to be held agains: the work 
welding time, etc., for plates from 2 to 12 mm. Ha (Tb) 


Reconditioning of Corroded Brass Evaporating Pipes by Means of Fusion Welding 
(Wiederherstellung korrodierter Messing-Verdampferrohre durch Autogenschweissung). 


Hans Mecuarpt. Der Autogen Schweisser, Vol. 7, May 1934, \.ces 65-67. 
To save evaporating pipes the end pieces of which were corroded, the. ends were 
cut off and replaced by new pieces of brass pipe by means of oxy-acety)>ne welding. 
Discusses the repair work and the physical and chemical tests which were 
carried out to investigate the safety of working of the reconditioned pipes. Kz (7b) 

Reconditioning Ice-Cream Mixing Tanks by Welding and Metal Spraying. R. J. 
McWaters. Welding Engineer, Vol. 19, Aug. 1934, pages 27-2 Procedure 


of welding tanks of rustless steel, glass-lined and lead-sprayed is described. Ha (7b) 


_ Welding for Steel Frame Buildings. tll, A. Ramsay Moo Welder, 
Vol. 6, June 6, 1934, pages 210-214. This instalment deals wit!: construction 
details and calculation of stresses in an 18 story building and desciibes erection 
procedure. Ha (7b) 


Welding of Refrigerator Parts. L. C. Monroe. Welding Engineer, Vol. 19, 
Sept. 1934, pages 28-29. Description of process and equipment for mass production. 
Ha (7b) 

Electrically Welded Joint in Reinforced Concrete Constructions (Die elektrisch 
geschweisste Naht im Ejisenbetonbau). EsernHarp Lucan. Beton & Eisen, 
Vol. 32, Apr. 5, 1933, pages 127-129; Vol. 33, Mar. 5, 1934, pages 74-76. 
Discusses utilization possibilities of electric welded steel reinforcements in con- 
crete and presents cost sheets showing the economy of this joining method. The 
second instalment of the paper gives the testing results gained on tensile tests 
with round bars (German standard structural steel St. 37) electric welded in 
various fashions. Fracture never occurred in the welded section of the samples. 
In conclusion the solving of difficult problems by electric welding in reinforced 
conerete is discussed. EF (7b) 


Reducing Fabrication Costs by Spot Welding. H. K. Liepy. Machinery, 
N. Y., Vol. 41, Sept. 1934, pages -33-34. Principles and practices of spot welding 
and equipment used for it are briefly discussed. Ha (7b) 


Welding Meeting at Montanistische Hochschule in Leoben, Austria, November 1933 
(Schweisstechmische Tagung an der Montanistischen Hochscule Leoben 1933). 
Montanistische Rundschau (Section Stahibau-Technik) Vol. 26, June 16, 
1934. The following papers were presented: 


Welding Gases, Apparatus, and Auxiliaries in Autogenous Working of Metals 
(Schweissgase, Gerate und Arbeitsbehelfe der autogenen Metalibearbeitung). VIKTOR 
Watrer. Discusses the different gases used in welding, the best mixtures and 
working pressures, and the different types of burners and valves used. 


Effect of Welding Flame, Basic Materials, Welding Rods and Fluxes, and 
Reactions in the Melt upon the Technological Characteristics of the Weld for 
Iron and Non-Ferrous Metals (Die Auswirkungen der Schweissflamme, der Grund- 
und Zusatzwerkstoffe und der Vorgange im Schweissbad auf die technologische 
Charakteristik der Schweissverbindung bei Eisen und Nichteisenmetallen). Ernst 
Grecer. Gives a comprehensive description of the flame of a welding tore 
presents the best gas-oxygen ratio for various conditions and the correct method of 
placing the welding rod to obtain maximum efficiency and flawless welds. 
Welding of copper and aluminum discussed briefly. 


Applications of Welding Methods in Metallurgical Plants (Anwendungsgebiete der 
Schweissverfahren in Hiittenwerksbetrieben). Rortr 1. RENZENBERG. 
the repair of rolls, journals, spindles, housings, bearings and other large eq iable 
by — A series of ten blue prints not included in the article are avai 
as reprints. 


Autogenous Welding in Transportation and in Repair Work; Different Fields of 
Application (Die Autogenschweissung im Fahrzeug- und Ausbesserungsbau; 
schiedene Anwendungsgebiete). Vixtor Watrer. Deals with the we setae 
welding in the automobile industry, in airplane construction, and in manuf 

of furniture and objects of art. 


Theory and Practice of Modern Autogenous Cutting (Theorie und Preis, 
modernen Brennschneidens). Ernst Grecer. A discussion of the ‘alos 
flame cutting and flame machining of ordinary carbon steels and cartel Dats 
steels, such as manganese steel, low-chromium steel, and nickel _— pee 
are civen in regard to proper cutting speed, cutting tolerances, relation 

size to cutting speed and thickness of plate, and cost. 


Autogenous Welding in the Construction of Pipe Lines, Apparatus, and Oe 
tainers, and in Structural Steel Work (Die Autogenschweissung im A review 
Apparate-und Behalterbau und im Eisenhochbau.) Exnst Ganone- ipe lines 
of progress made by introduction of welding in the construction ean chemical 
pressure vessels, vacuum apparatus, stills, and similar equipment . in the 
field. Welding is also gaining rapid ground at the expense of : veting and other 
construction of large buildings, bridges, towers for transmission lines, 


structural work. : bei Gruber 
Electric Welding in Mine and Plant Railways Elektroschweissung reductions 
in cost and io 

frequently attained 


2 


2 


{ 
und Werksbahnen). Grorc Harercut. Important savings 
in weight of 20 to 20%, compared with riveting, are 


repairing locomotive boilers, car frames, fire boxes, and other heavy at (Tb) 
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The Electric-Arc Welding Process. Some Metallurgical Aspects. Wrtt1aAm 
Barz. Sheet Metal Industries, Vol. 8, June 1934, pages 368-370. Paper 
before a meeting of the West of Scotland Iron & Sieel Institute, Glasgow. See 
Metals & Alloys, Vol. 5, Aug. 1934, page MA 405. AWM (7b) 

What the Maintenance Engineey Should Know About Arc Welding. Frep D. 
Hartrorv. Mill & Factory, Vol. 14, Apr. 1934, pages 32-33, 92. Teals 
with welding technique, welding rods, types of welds and their strength. Kz (7b) 

Welding on the Boulder Dam Cylinder Gates and Nose Liners. Cuas. H. 
lexnincs. Welding Engineer, Vol. 19, July 1934, pages 17-22. Describes 
and illustrates welding procedures, assembling .of large parts, constructive details, 
strain-relieving at 1300° F. Ha (7b) 

Studies of the Metallurgy of Arc Deposited Weld Metal. Samuer L. Hoyr. 
American Society for Metals, Preprint No. 20, 1934, 24 pages. Weld metal 
deposited from cellulose type weld rod and bare rod is described as to analysis, 
mechanical properties and structure. Bare wire deposits metal of lower C content 
than cellulose coated wire. Features of analysis of latter type of weld metal are 
Sj above that occuring in wire and probably comes from reduction of silica in coating 
and high O02 content which is found by fractional O2 determination and microscopic 
examinations to occur at a fine silica dispersion. Mechanical properties show Brinell 
hardness 120, endurance limit 30,000 lIbs./in.*, Charpy 30-40 ft. lbs., tensile 55,- 
000-60,000 Ibs./in.*, yield 40,000-45,000 Ibs./in.*, elongation 30-40% and 
reduction of area 45-55%. Bare wire deposits metal abnormal and coated wire 
normal to MeQuaid-Ehn test. Weld metal from bare wire is strong when properly 
made but lacks many of qualities which characterize the plate jt joins. Cellulose 
coated wire gives a weld metal that is strong, tough and ductile to a degree entirely 
adequate for any service for which it is properly designed. WLC (7b) 

Chemical-Plant Fabrication. Some Notes on Weiding Technique. J. Hinpve. 
Chemical Trade Journal & Chemical Engineer, Vol. 92, May 12, 1933, page 
375. Giv precautions to be observed for securing sound welds in mild steel, 
stainless steels, Ni, Monel metal, Cu, Al, ete. JN (7b) 


Investigations on Welds of Rust and Acid Resisting Steels (Untersuchungen an 
Schweissungen aus nichtrostenden und saurebestandigen Stahlen). R. Hesster & 
K. Kavu1 Die Elektroschweitsssung, Vol. 5, May 1934, pages 81-88. The 
increasing pplication of welded containers and apparatus of rust and acid resisting 


steels in tlie chemical and related industries led to this investigation. Steels of the 
following « mposition were welded and tested. — 
C Si Mn Ni Cr Ti Mo 
% % % % % % % 
Steel brond about about about about about about about 
KA2 norma! & special .08-.15 % 4 8.0 18.0 ~ — 
KA2 extra <.12 5 | 8.0 18.0 5 — 
KA2 supra <.07 oO 4 8.0 18.0 —_ — 
KAd norn .0O8-.15 5 4 9.0 18.0 — 2.5 
KA4 extr: <.12 5 4 9.0 18.0 5 2.5 
KA4 supra <.07 S 4 9.0 18.0 —— 2.5 
KA2 norn and KA4 normal steel require special heat treating (heating to 


around 11 C. and water quenching) subsequent to welding, KA2 extra, KA4 
extra, KA? supra, KA2 special and KA4 supra steel do not require subsequent 
heat treatment sinee they do not show detrimental carbide precipitation favor- 


ing ¢corros attack. There are discussed in detail the results of mechanical 
and technological tests comprising (1) welding of 25 mm. thick KA2 normal 
and KA2 ra steel plates, (2) bursting test on welded container of KA2 
normal st (3) falling test with a beer storing tank of KA2 special steel 
for detern : applicability of material for transportation of acids, inflammable 
liquids and ‘he like, (4) accidental tests of welded KA2 containers due to service 


accidents. e extensive results of tensile tests, notched bar impact tests, cold 
bending tests and X ray test are tabulated, micrographs are shown. The described 
tests and investigations go to show that non-rusting steels can be processed 
reliably. The exceptionally high plasticity and insensitivity towards notch 
effects of austenitic KA2 welds in combination with other good technological 
Properties guarantee safe and sound weld joints and make them fit for mentioned 
purpose. GN (7b) 


Principles of Construction and Data on Tensile Strength which have to be 
Observed in the Construction of Weided Apparatus made from Non-ferrous Metals 
(Konstructionsgrundsatze und Festigkeitswerte fiir den Bau von geschweissten Ap- 
paraten aus Nichteisenmetailen). Ernst Grecer. Der Autogen Schweisser. 
Vol. 7, Apr. 1934, pages 59-61. Deals with the production of those parts 
Which are frequently used in the construction of apparatus. The most suitable 
form of these parts, the kind of weld to be applied and where it has to be 
located to secure the highest possible strength are discussed. Data on tensile 
strength, elongation, and permissible load of Cu, Al, Ni, brass and welds of 
these materials are given. Kz (7b) 


Progress in Oxy-acetylene Welding (Les Progres de la Soudure Oxy-Acétylénique). 
- Granyon. Revue de la Soudure Autogéne, Vol. 26, Mar. 1934, page 1. 
It is now possible to weld 10 mm. thick steel plate at a speed of 2 meters per 
hour with a consumption of 240 liters CaH2 and 280 liters 0 per meter of 
welded seam. With 20 mm. thick plate speed of welding is 1 meter per hour 
with a consumption of 900 liters C2H2 and 1,100 liters 0 per meter of welded 
fam. Such results are obtained using 2 low power torches working in given 
conditions on each side of plates. FR (7b) 


Characteristics for the Dynamic Behavior of Arc-Welding Machines (Ueber die 
tnnzeichen fiir dynamisches Verhalten von Lichtbogenschweissmaschinen). A. GraB- 
NER. Elektrotechnik & Maschinenbau, Vol. 52, June 3, 1934, pages 249-254. 
t development of electric arc-welding machines is discussed with special 
eration of their behavior, i.e., voltage and current characteristics, and means 
regulation, under interruption anc after disconnection. Ha (7b) 


one Salts and Lithium Ores for Welding. G. H. Cuampers & E. J. ENCK. 

ae mical Industries, Vol. 34, May 1934, pages 405-408. The chief lithia min- 

* are amblygonite, spodumene, lepidolite and triphylite-lithiophylite. Proper- 

ape uses of a few lithium salts are given. Lithium chloride and lithium 
find use in the welding of non-ferrous metals—especially aluminum. 

RAW (7b) 


Are Welding Aluminum. A. F. Davis. American Machinist, Vol. 78, June 
' 4, pages 438-439. Electrode used for Al-welding is a heavily-coated rod 
Shielded are type and connected in reverse polarity, i.e. to the positive 
beating the work to the negative. Porosity in the weld can be avoided by 
show the plates on each side of the seam to about 600°-700° F. Sketches 
assembly of parts for different type of welds and procedure. Ha (7b) 
New 


tog, 12X85 Observatory Is Built of Arc Welded Steel. Steel, Vol. 95, July 23, 
~ — 41-42. Describes design and fabrication of the dome for the 
mala observatory, University of Texas. MS (7b) 

ing Duty Power Presses of Welded Plate Construction. Steel, Vol. 95, Aug. 6, 
» Pages 34-35. Describes presses built by E. W. Bliss Co. MS (7b) 


Blass eiding Method for Rails (Ein neues Schienenschweissverfahren). Technische 
lay deutschen Bergwerkszeitung, Vol. 24, June 3, 1934, pages 358- 
in thet rai) welding method described combines pressure and fusion welding method 
this Rethod ~~ are fusion welded while web and flange are pressure welded, i.e. 
Beans 3 cod & reversal of former combination welding method of rails. Method 
erable saving of working time and (uel. GN (7b) 
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FINISHING (8) 


H. S. RAWDON, SECTION EDITOR 


Metal Finishes Used in Modern Architecture. S. Wernick. 
Applied Finishes, Vol. 5, June 1934, pages 60-71. 
Vol. 5, Sept. 1934, page MA 449. 


Synthetic & 
See Metals & Alloys, 
EF (8) 


Pickling (8a) 


Blisters on Zinc and Steel Sheets and Hollow-ware Due to Pickling. Orro 
VoceL. Sheet Metal Industries, Vol. 8, July 1934, pages 409-411. See 
“Pickling Blisters on Galvanized and Black Steel Sheet,” Metals & Alloys, 
Vol. 5, Oct. 1934, page MA 485. AWM (8a) 


Cleaning, including Sand Blasting (8b) 


A Modern Rod Cleaning Installation. Atpert F. Carn. Wire & Wire 
Products, Vol. 9, Aug. 1934, pages 237-239, 259. Straight-line cleaning system, 
equipment and pickling methods are described. Ha (8b) 

Cleaning of Large and Intricate Castings by Water Jets. (Das Putzen grosser 
und komplizierter Gusssticke mit Wasserstrahl). Zeitschrift fiir die gesamte 
Giessereipraxis, Vol. 55, July 22, 1934, pages 300-304. After discussing dis- 
advantages of removing cores by compressed air, the author considers cleaning 
methods and implements utilizing high pressure water. The outfit of Badische 
Maschinenfabrik Durlach is described which uses rather small pozzles and H:0 
pressures of 50-160 atm. With such high pressures, the cleaning capacity in- 
creases much more rapidly than the power consumpiion. Furthermore the water 
consumption is lower than for pressures of around 30 atm. The operation of the 
outfit is described at length. Cleaning of various types of castings is outlined, as 
air valve castings of open hearth furnaces, cylinder bottoms of a compressor, 4 
turbine casing and others. GN (8b) 


Polishing & Grinding (8c) 


Actual and Measured Degree of Fineness of Ground Surfaces (Tatsachlicher und 
gemessener Feinheitsgrad geschliffener Fiachen). A. Linpav. Zeitschrift Verein 
deutscher Ingenieurc, Vol. 78, Aug. 4, 1934, pages 941-942. A method 1s 
described for caetermining deviations of a profile as obtained by machining from 
the outline it actually should have. This fineness is a direct measure of the 
roughness of the surface and depends on the tool and on the accuracy of the 
machine. Mathematical relations were derived for calculating the deviations for 
tools with differently curved edges or points. 3 references. Ha (8¢) 


Notes on the Performance of the Bearing Metal as Determined from the Results 
of Experiments. Suinta Matsunawa & Motomu Isnipa. Journal of the 
Society of Mechanical Engineers, Vol. 37, Mar. 1934, pages 125-131. (In 
Japanese). Paper read before the Extraordinary General Meeting ef the Society 
of Mechanical Engineers at Kébe, Nov. 3, 1933. Tests were carried out under 
service conditions to determine the friction between bearings and axle journals. 
Difference in frictional resistance according to methods of finishing the axle surface 
was determined and the relative merits of various finishing methods pointed out. 
Tests showed that the frictional resistance of the bearing lined with a thin layer 
of white metal, is about %4 that of the ordinary bearing made of gun wee} 

2 (8¢ 
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Sharpening Intricate Cutters. H. Ister. American Machinist, Vol. 78, Aug. 
1, 1934, pages 530-532. Best current practice in grinding and modern equipment 
are described. Ha (8c) 


Polishing and Buffing Costs. Jonn E. Hyter. American Machinist, Vol. 
78, Sept. 12, 1934, page 6411. Brief discussion of factors tending to reduce the 
usual high-cost of polishing and buffing. Ha (8c) 


Polishirg of Aluminum Parts in the Ball Drum Mill (Das Polieren von Aluminium- 
teilen in der Kugeltrommel). Technische Blatter der deutschen Berqwerks- 
zeitung, Vol. 24, May 20, 1934, pages 308-309. Al parts of mass production 
are suitably polished in drum mills. Parts with smooth surface are particularly 
well suited for this type of polishing. The procedure is outlined. GN (8c) 


Electroplating (8d) 


Wet Chromiumplating (Nass-Verchromung). F. Dosrovsxy. Oberflachen- 
technik, Vol. 11, July 17, 1934, pages 155-156. Several cases were investigated 
of highly polished Cr plated articles which developed a kind of rusty appearance 
and lost their gloss. It was found that in almost all cases some chromic acid 
remained on the surface or that improper temperature control during plating caused 
the failure. Such failures were eliminated when the object was introduced into 
the bath while still wet after being sprayed with water. Cr deposits made in this 
manner are said to resist attack of HCl longer than deposits made in the usual 
manner under otherwise corresponding conditions. Ha (8d) 


Principles of Electrodeposition (Prinzipien der Galvanotechnik). J. Brivirer. 
Julius Springer Verlag, Vienna, 1934. Cloth, 6% x 9% inches, 326 pages. 
Price 22.50 RM. Without attempting to prepare a handbook of electroplating, 
the author has included a very large amount of reliable information regarding 
the solutions and conditions used in commercial work. This information is 
employed to develop and illustrate the principles, which are clearly stated and 
explained. The author has not merely quoted or referred to almost every important 
research in this field, but he has also analyzed the different views and pointed 
out their value and limitations. In numerous connections the lack of pertinent 
data and hence the inadequacy of present theories are emphasized. The author 
has also given data and illustrations from unpublished work by him and his 
associates, the further details of which will be awaited with interest. In gen- 
eral the references are very complete and reliable. One error should be noted, 
especially because of the present interest in the history of chromium plating. 
On page 222 the author gives credit to Reese for reporting ‘‘that chromium can 
be deposited from chromie acid only with the addition of small amounts of 
sulphate.”” Reference to the original article shows that Reese reported only the 
electrolytic reduction of chromic acid, and gave no evidence that he obtained 
metallic chromium. The outstanding portion of the book is the ‘‘general part,’’ 
in which nearly 100 pages are devoted to a critical exposition of the factors 
that influence the structure and distribution of electrodeposits. The selection 
and printing of the photographs of structure are excellent The book will be 
especially useful to research workers in electrodeposition, on account of its 
complete bibliography, its clear, concise summaries, and its suggestions of prob- 
lems in need of study. W. Brum. (8d)—B— 


Hard Facing, Inserts and Plating Satisfy Hardness Requirements. Ariten F. 
CuaRK. Machine Design, Vol. 6, June 1934, pages 29-30; July 1934, pages 
30-32. Part I. Deals with the use of W carbide inserts, which can be made 
in practically any shape. W carbide has a 91 Rockwell C hardness and the 
highest compressive strength of any commercial material, is resistant to most 
acids but cannot withstand extreme shocks. Utilizations: hydraulic press valve 
stem and seat inserts, guides for wire, paper products, threads, leather, steel 
parts being processed in welding machines, nozzles, chip breakers, master cams, 
grinder, lathe rests. Part II. Pertains to a discussion on the utilization of Cr 
plating as wear and abrasion resisting surface. Claims that electro-deposited Cr 
is harder than any form of case hardened steel. It is resistant to S compounds, 
$02, HeS. atmospheric corrosion and insoluble in HNO; and alkalis as well as 
in most organic acids. The base metal must provide the strength required. Cr 
plating is successfully used on steel shafts running in Zn die-cast bearings. Plain 
steel shafts frequently freeze to the bearing. Cr plated shafts in intermittently operat- 
ing water pumps prevent corrosion during idling. Previously freezing of the shaft 
to the bearing was noticed. Further applications of Cr plating are: textile ma- 
chinery parts, ceramic sludge pump linings, cylinders of outboard motors, linings 
of blowers passing dirty or gritty substances, steam turbine blades, oil cracking 
equipment, stots, sereen and press plates in paper industry, Cu tank linings, 
drying, metal finishing calendar, Schreiner and cloth printing rolls, gages, tools 
and dies, bear ngs, cams, valve seats, thread guides, gears, etc. WH (Sd) 


Nickel Platiny of Aluminum (Zur Vernicklung des Aluminiums). W. FrOuHLICH. 
Die Metallbérve, Vol. 24, Mar. 31, 1934, pages 405-406; Apr. 7, 1934, page 
439; Apr. 14. 1934, nages 469-470. Rapid oxidation of Al and its electro- 
motive potential with respect to other metals are mainly responsible for the 
peculiar conditions prevailing during Ni plating of Al. Thorough cleaning of the 
Al is highly impvtant, steel brushes or sand blasting being unsuitable. Soft 
brushes and soap suds are recommended. A chemical surface treatment is in- 
dispensable. Acid and alkaline solutions (pH = 10} are in use. Failures can be 
partly ascribed to too high pH values of 12-13. Chromates and silicates are 
added as inhibitors to alkaline cleaning solutions. Borates and phosphates facili- 
tate the rinsing off of the latter. The best working temperature is 95°C. while 
100°C. may result in complete failure. The following mixtures are recommended: 
56% calcined soda, 5% caustic soda, 9% Na aluminate, 30% tri-Na-phosphate. 
Discoloration of Al during pickling is eliminated by dilute HNOQs, HaSO4 or HF. 
Hot HeO is used first for washing and then cold HO, contrary to the practice 
in pickling brass, bronze. and steel. The next step, metallization, is accomplished 
by dipping into a HsS04 or HNO; solution of a ferrous salt. ‘Better results are 
claimed for a solution of 400 ml. H20, 10 mi. HCl, 9 g. CdCle and 2 g. 
NHaF. Immersion time = 15 sec. Quick rinsing off and immediate Ni plating 
in solution containing 50 g. Ni sulphate + 35 g. Na citrate/liter HO is advised. 
Directions for pickling pure Al, rolled and sand cast material and for utilization 
of intermediary layers of brass, Zn, Cu, Cr are given. The following electrolytes 
are also recommended (g./liter He): (1) Ni sulphate = 115, Mg sulphate = 60, 
NH, chloride = 30, horie acid = 30. Temperature = 30°-35°C., current den- 
sity — 1.5 amps./dm2, pH = 5.8-6. (2) ‘Ni-sulphate = 135, Ni-NH«_ sul- 
phate = 22.5, Na chloride = 15, Mg sulphate = 7.5, borie acid = 15. Temp. 
— 20°C., current density = 1.65 amps./dm.2 time = 15-60 min. (2) is par- 
ticularly suitable if Ni tc deposited on an intermediary layer of brass. Ni plated 
Al parts are heat treated as follows: 1-2 hrs. at 120°C. slow heating to 195°- 
200°C., annealing for several hours at 200°C., and slow cooling. EF (8d) 


Method to Determine Copper and Nickel Plate Thickness on Steel, Brass and 
Zine Die Castings. Frep Cart. Metals & Alloys, Vol. 5, Feb. 1934, pages 
39-42. See ‘Measuring the Thickness of Electro-Plates,’” Metals & Alloys, 
Vol. 5, July 1934, page MA 341. WLC (8d) 


The Electroplating of Castings. B. Cartan. Foundry Trade Journal, Vol. 
50, Mar. 15, 1934, pages 183-184; Mar. 22, 1934, pages 200-202. See 
Metals & Alloys, Vol. 5, July 1934, page MA 341. . OWE (8d) 
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The Electrodeposition of Rhodium. R. H. Arxinson & A, R. Rapep, 
Metal Industry, N. Y., Vol. 32, Apr. 1934, pages 119-121. See Metals @ 
] 


Alloys, Vol. 5, June 1934, page MA 272. PRK (84) 
Automatic Devices in the Chrome-Plating Industry. Engineering Progress 

Vol. 15, Aug. 1934, pages 163-164. Economic advantages of Cr-plating ap 

pointed out. Automatic plants shorten the time required for the deposit, 

a higher quality of metal deposits and a considerable increase in the uniformity 

of coating thickness. Control of working process and calculation of cost a» 

simplified and production increased. A few installations are described. Ha (8d) 


Importance of pH in Electrolytic Deposits (Role du pH dans les Depots Ele. 
trolytiques). M. Batray. Usine, Vol. 43, July 19, 1934, page 37, fie 
“Electrolytic Deposition of Nickel in Solutions of pH Values above 7.0.” Metais 
& Alloys, Vol. 5, Aug. 1934, page MA 406. Ha (8d) 


Prevention of Formation of Pores in Electrolytic Nickel Deposits (Ueber die 
Verhitung der Porenbildung bei gaivanischen Niederschlagen). W. Ecxtagpr. 
Oberflachentechnik, Vol. 11, Aug. 31, 1934, page 178. Fine-grained, pore-frep 
deposits of Ni satisfactory for subsequent Cr plating, are obtained in a bath of 
80 g. NiSOs, 8 g. NiFs, 1 g. NaF, 1 g. NaCl, 1.02 g. NaNOs, 0.12 g. phenol 
sulphosodium, 0.50 g. MgSO, 2.0 g. sodium citrate, 6 g. boric acid, per |] Hd, 
The bath can be used at room temperature and gives at 2v. a dark dull deposit 
which can easily be polished and gives good protection against corrosion. Ha (8@) 


Economical Viewpoint in the Electrolytic Galvanizing of Iron and Steel Strips. 
(Wirtschaftliche Gesichtspunkte bei der elektrolytischen Verzinkung von Elisen-ung 
Stahibandern). H. Meyer aur per Hetpe. Oberflaichentechnik, Vol. 2, 
Sept. 25, 1934,. pages 202-204. An advantage claimed for electrolytic over hot 
galvanizing is that Zn can be deposited perfectly uniformly to any desired thickness 
and the union between basis metal and Zn is so perfect that mechanical deforma- 
tion does not cause spalling. Such material can be rolled, drawn and stamped. 
Electroplating is employed especially for cold-rolled Fe strip and hardened steel 
strip in order that no change in their properties shall occur during galvanizing. 
High purity of the materials is imperative for successful galvanizing. A modem 


installation is described; the electrical energy required can be calculated from the 
fact that 1 amp. hrs. deposits in practice, 1.1. g. Zn (theoretically 1.2 g). 
{Ed. note: 14 Amp. hrs./ft.2 deposit 0.001” coating of Zn]. An example illustrates 
mode of calculation of the different items making up the total costs. Ha (8d) 


The Hydrogen Content and the Hardness of Electro-Deposited Metals (Sur la 
teneur en hydrogéne et la dureté des métaux électrolytiques). M. GuicHarp, 
CLAUSMANN, Bitton & LantHony. Bulletin de la societe chimique de 
France, Vol. 5, May 1934, pages 679-688. See ‘‘Hydrogen Content and Hardness 
of Electrolytic Chromium,”’ Metals & Alloys, Vol. 5, July 1934, page — oo 

EF (8d) 


Adhesion and Cause of Non-Adhesion of Electrolytic Deposits (Adesione e Cause 
di Non-Adesione dei Depositi galvanici). V. P. Saccur. L’Industria Mee- 
canica, Vol. 16, May 1934, pages 343-349; June 1934, pages 356-)(1. Adhesion 
of electrolytic deposits on the basis metal depends on the mutual attraction exerted 
by the molecules of the two contact surfaces. Maximum adhesion is obtained when 
the surfaces are in molecular contact, and does not exceed the value of cohesion 
of the weaker metal. Molecular contact can be facilitated by formation of an 
alloy of the basis metal and the deposit or by a proper mechanical preparation of 
the basis metal. All causes which tend to prevent molecular contact are favorable 
to non-adhesion and can be eliminated by a correct preparation of the basis 
metal before deposition and by the use of electrolytes properly selected according 
to the properties of the basis metal. One reason for non-adhesion is internal 
stresses set up in the deposit and in the metal during deposition and which persist 
after deposition. These stresses exert a force of uniform tension perpendicular to 
the covered surface which tends to lift the deposit from the basis metal. They 
ean be reduced considerably by proper operating conditions. These points are dis- 
cussed and explained by the chemical reactions taking part in electrolytic plating 
of metals. 27 references. Ha (8d) 


Anodic Behavior of Ferrous Metals (Ueber das anodische Verhalten der Eisen- 
metalie). W. J. Muetier. Korrosion & Metallschutz, Vol. 10, Jan. 1934, 
pages 1-5. Different theories to account for the passivity properties of Fe, Mi 
and Co are discussed. The author maintains that the anodic behavior of all metals 
depends not only on potential and current but also on time which in other in- 
vestigations has been disregarded. Ferrous metals need a higher potential for = 
dissolution than the reversible potential as is the case of the non-ferrous met. 
which dissolve with their reversible potential. Experiments are cited in — 
of this fact. Ha ( 


Symbols of the Phase Rule and Electrochemistry (Symbole der Phasenlehre und 
der Elektrochemie). E. Lance. Zeitschrift fiir Elektrochemie, Vol. 40, Sept. 
1934, pages 655-661. Symbols are proposed to make it possible graphically 
distinguish between single and poly-phase systems in the chemical and electro- 
chemical equations of state. For example a right angle drawn around the he 
or molecule symbol denotes a phase, a symbol underlined once indicates the _— 
underlined twice, the solid; and not underlined, the gas phase. With the sym n 
it becomes possible to show graphically phase changes and poly-phase fare 
which no molecular change takes place, potential producing ions and double a. 
of electrochemical two phase systems, electrochemical three and four phase eed) 
with and without resultant potential, ete. a 


Injurious effects of Solutions Used in Chromium-plating and Relative Hygiene 
Standards (L’Azione nociva delle Soluzione usate per la Cromatura e Nerne, S rages 
relative). O. Maccuta. L’I/ndustria Meccanica, Vol. 16, July pee : 
566-569. Diseases which Cr platers often develop, clinical symptoms 4! Ha (8d) 
tions and equipment to eliminate these effects are discussed. 


Electrolytic Deposition of tron (La Deposizione elettrolitica del Ferra). 
Maccuia. L’Industria Meccanica, Vol. 16, Aug. 1934, pages me a “tt ame 
history of Fe deposition is given and the various solutions proposed fi i) 
described. Best results have been obtained with the following 7 vt Hs; 
Fisher-Langbein; 450 g. ferrous chloride, 500 g. calcium chloride, ~ . a 
current density above 20 amp./dm?., temperature not lower oe i 
W. E. Hughes; 300 g. crystallized ferrous chloride, 335 g. crys ee. 8) 
chloride, 1000 ml. H20; current density 20 amp./dm*., temperature "soi 
W. Pfannhauser; 130 g. ferrous sulphate, 100 g. ammonium chioride, § Spee. 
citrate, 1000 ml. HeO; current density 0.1 amp./dm*., are 
Current density, temperature and acidity of the solution must ae taine st 
narrow limits during the process if good results are to be seen : Oe (ee) 
Fe deposits are usually employed to improve the hardness of a suriace. 


Investigation of the Process of Mutual Displacement of Metals ( — 
des Prozesses der gegenseitigen Verdrangung von Metallen). N. (scans 9-112. 
I. Mrrxtn. Korrosion und Metallshutz, Vol. 10, May 193 ‘iaity i metbod 
The process of mutual displacement of metals such as occurs prac by the 
of producing protective coatings on metals, or as corrosion, - i presence 0” 
displacement of Cu, Cd, Pb, Ni, Fe and Co by Zn ge Paar ‘mportanct 
different anions. Evolution of H from neutral solutions is & Low. jons. ‘TH 
as H is activated particularly in presence of Ni, Fe, Co, rent overvoltage’ of 
displacement in its different forms is explained by the bene clement tegesbet- 
H in presence of the metals on the Zn which form gal Ha (8) 
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Electrolytic Potential of Ni (Sur le Potentiel €lectrolytique du Nickel). 
L. CoLomBIER. Comptes Rendus, Vol. 199, July 23, 1934, pages 273-275. 
Tue potential of Ni in N NiSO« determined to be, En = —0.227 + .002 volt 
st 20° C. Check results were obtained with commercial Ni, with Ni electro- 
deposited at high current density and with Ni produced by Hz reduction; all 
samples annealed at 500° C. in vacuo to remove adsorbed gas. Potentials, meas- 
ured in relation to calomel electrode, were calculated with normal H_ electrode 
as zero. FHC (8d) 


Variations of Electrolytic Potential of Ni with Acidity (Sur la Variation du 
Potentiel €lectrolytique du Nickel avec |’Acidité). L. CotompBrer. Comptes 
Rendus, Vol. 199, Aug. 6; 1934, pages 408-409. Electrolyte of N NiSO« 
was used to which HeSOs was added in increasing amounts. Curve shows that 
Ni potential is independent of the pH value up to point where potential is equal 
to that of H electrode for the same solution. For greater acidities (pH less than 
4), potential rises and becomes directly proportional to pH. FHC (8d) 


Manufacture of Sheets of Electrolytic Copper (La Fabrication de la Planche 
de Cuivre electrolytique). M. Attmeyver. Cuivre et Laiton, Vol. 7, Aug. 
30, 1934, pages 367-370. Large sheets of pure Cu are made by electrodeposition 
of Cu on rotating cathodes of cast iron or steel of 4 m. length and 68 em. 
diam. (2.15m. circumference). The cylinders thus produced, if not used as 
such, are cut open, straightened and annealed. Current density is 425 amp./m?.; 
the cath rotates, 30-40 r.p.m. The cathodes are fully submerged in the 
electrolyte which is actively stirred during the process. In order to facilitate the 
removal of the deposit from the cathode, the latter is coated with a special 
lacquer. The sheet Cu, as deposited, has a tensile sterngth of 28 kg./mm?., 
elongation °4%; after annealing the figures are 21 kg/mm*. and 48-50% resp. 
Sheets fr 0.2 to 0.7 mm. are generally made but sheet of greater thickness 
is also n Plant equipment for 60-90 tons production per month is described. 


Ha (8d) 


Electropiting of Alloys containing Chromium (Die Galvanisierung chromhaltiger 


Metalliegierungen). Oberflachentechnik, Vol. 11, July 3, 1934, pages 144-145. 
Electrolyt leposits often adhere very loosely on alloys containing chromium. It 
is recommended to dissolve the Cr from the surface before plating by immersion 
in warm % HCl until gas is evolved. After rinsing in water the objects can 
be plated acid baths; alkaline or cyanide baths are not suitable, but after 
an initia posit in an acid bath a cyanide bath can be used for further de- 
position. other method (D.R.P. 551980) of obviating this difficulty is to 
brush a | film of a kind of solder over the surface as intermediary layer on 
which the al can be deposited; the intermediary layer can consist of Zn, Sn, Cd 
and Pb process of Koepf (D.R.R. 585708) does not necessitate a pre- 
treatment the Cr-eontaining or pure Cr surface is exposed during electro- 
plating t rongly acidic solution (pH of 2.5 and less). The explanation is ad- 
vanced tl! strongly acid baths overcome the passivity of Cr and activate it so 
that a d it adheres very firmly; however, thick deposits should not be made in 


this man as they contain much H. It is advisable to deposit only a very 
thin initia’ layer from the strongly acid bath and plate further in a normal bath. 


An acid | for Ni plating is recommended: 1 1. H20, 200 g. NiSO« 30 g. Na2SO«, 
20 g. bori: acid. 10 g. NH«Cl, to which HeSO4 is added until the desired acidity 
is obtain: \ similar process is described in Austrian patent no. 136978. Ha (8d) 

Theory of Chromiumplating (Theorie der Verchromung). Erica MuvueELLER. 
Zeitsch» iiy Elektrochemie, Vol. 40, June 1934, pages 326-337, July 
1934, pag 14-352. The author sets out to prove that the theory of deposition 
of Cr from chromie acid solutions as given by E. Liebreich (see Metals & Alloys, 
Vol. 5, 0 1934, page MA 486) is not supported by facts and again develops 
lis own theory which is based on the fact that the e.m.f. on a graphite elec- 
trode in aqueous solution of pure chromic acid under cathodic polarization 


shows a definite diseontinuity where the e.m.f. becomes negative and where the evolu- 
tion of H starts. This is explained on the assumption that the electrode is 
covered, during passage of the current, with a non-conducting diaphragm or film, 


which bars the chromie acid from reaching the cathode and hinders further reduc- 
tion of it Although the formation of such film is generally accepted, particular 
emphasis is laid upon the assumption that the film must be permeable for iI-ions 


a otherwise they could not be discharged which is the case even after the dis- 
continuity in the curve has been passed. The author assumes, therefore, a selec- 
tive permeability of the diaphragm for different ions which must necessarily bear 
some relation to the size of the ions. If metal instead of graphite is used for 
the cathode the same conditions prevail qualitatively, but differ greatly quantita- 
tively. This is explained by the marked differences in surface qualities of graphite 
and metal. As all metals are attacked by chromic acid, a primary diaphragm is 
formed by chemical action while the current forms a secondary diaphragm. The 
Presenee of anions of foreign acids changes the e.m.f.’s after the discontinuity of 
the current curve. This is discussed and demonstrated by H2SO« and HF; boric 
atid is almost without effect. Addition of HF to chromiumplating solutions gives a 
better throwing power than addition of H2S04, and furthermore, a bright deposit can 
he obtained with the former at room temperature, with HeSOs only at higher 
temperature. This is ascribed to HF being a considerably weaker acid than 
HeSO, and having a lower anion concentration. The original should be consulted 
for experimental proof of the author’s statements. 37 references Ha (8d) 


Metallic Coatings other than Electroplating (8e) 


Pty Alloy in Tinplate with Notes on Some Imperfections. W. E. Hoare. 
rtt Metal Industries, Vol. 8, July 1934, pages 285-390; Iron & Coal 
aa Review, Vol. 129, July 6, 1934, pages 4-5; Iron & Steel Industry, 
a June 1934, pages 299-300. Paper read at the Annual Meeting of the 
po and Steel Institute. See Metals & Alloys, Vol. 5, Oct. 1934, page MA 

‘ AWM + Ha + CEJ (8e) 


a provements in Galvanizing Practice (Verbesserungen in der Verzinkereipraxis). 
“  ABLIK. Oberflichentechnik, Vol. 11, June 19, 1934, pages 133-135. 
containing the molten Zn are subject to deterioration for 2 reasons; firstly 

bees Overheating, due often to the collection at the bottom of hard zine which 
on of its lower heat conductivity permits the tank to become hotter here 
at other places. However, the higher solubility of Fe in Zn at higher 
Gus tures favors rapid local attack on the inside of the tank. The second 
relates to conditions outside of the kettle; overflowing Zn, which contains 

taet —" zine chioride penetrates through the brick work and comes into con- 
ehlorige the Outside of the tank. Zn chloride (often mixed with ammonium 

) dissolves Fe very strongly as is illustrated by the tabuiated results: 


Composition of liquid loss in g./m.2 Constant, [relative loss] 


ZoCh — i 

ZnCl with 5% NHC! 114 29 

ZnCl with 10% NH.«Cl 591 150 
mi ZnCle with 16.6% NH4Cl 1365 370 
L ts og = KV t ean be used to calculate the amount of Fe dissolved, 
it to A. above constant, t = time in min. A remedy for this condition 
the edges. of Feared of zine by welding Fe plates protruding over and covering 
tp aa ~ brickwork ; they can be easily exchanged when worn. In order 
ted ‘ayer of uniform thickness the sheet is dipped vertically and gradually 
Zn to tose as it moves forward at a velocity which does not allow the liquid 


# on the emerging sheet. Ha (8e) 
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Surface Treatment and Surface Protection of Aluminum and Aluminum Alloys 
(Oberflachenbehandlung und Oberflachenschutz von Aluminium und Alumium-legier- 
ungen). H. Roeuwric. Korrosion und Metallschuts, Vol.- la, June 1934, 
pages 135-142. Treatment of surfaces of pure Al and Al altoy$ to increase 
their resistance against corrosion and against chemical influenée is discussed. 
Because of inclusions in the metal which form local elements, internal corrosior 
may take place and the appearance of the surface be quite deceiving. Al alloys 
containing elements which are more electro-positive than the basis metal are 
more in need of protection than alloys containing more electronegative elements. 
Roughening of the surtuce before a protective layer is applied may have an im- 
portant effect on the sta ility of the surface; sandblasting and pickling with 
NaOH reduce the resistance of the surface the most. Passivation of the metal, 
in particular anodic oxidation (eloxal process) is preferable. Various methods to 
produce durable oxide layers and their treatment to increase’ protective action 
are described. Ha (Se) 


Aluminum coated Iron- and Steel Sheets a New Building Material (Mit Alum- 
inium plattiertes Eisen- bezw. Stahiblech, ein newer Werkstoff). M. U. Scuoor. 
Der Bautenschutz, Vol. 5, Jan. 1934, pages 14-15. Al is sprayed on to the 
iron and steel sheets by means of an electric metal-spraying pistol. Heating to 
650°-700°C. results in a layer of Al-Fe alloy which produced firm adherence 
between the Al coating and the Fe. Field of application and plating process 
are dealt with. Kz (8e) 


A Rapid Test of Thiekness of Tin Coatings on Steel. S. G. CrarKe. Techni- 
cal Publication, International Tin Research and Development Council, 
Series A, No. 12, 1934, 4 pages; The Analyst, Vol. 59, Aug. 1934, pages 
525-528. Stripping of Sn by immersion for one minute after evolution of gas has 
ceased, in a solution of 20 gr. Sbe03 in 1 liter cold HCl, sp. gr. 1.146 was found 
satisfactory. ‘Weight losses run about 1 oz. per base box of tin plate higher 
than the weight of Sn as shown by chemical analysis, and such a correction is 
applied. With electrolytic coatings only about % as much correction is necessary. 
Evidently both the Sn and the FeSne alloy of the coating are removed. Except for 
cast iron, which showed slight attack, the ferrous base metal is not attacked. 
Detailed instructions, including those for stripping a selected area by stopping 
off with special varnish, are given. AHE + HWG (Se) 


Corrosion and Hot Galvanizing of Iron and Steel. Arran B. Dove. Wire & 
Wire Products, Vol. 9, Sept. 1934, pages 298-302, 350. Theory and practice 
of galvanizing of wire are discussed with particular consideration of the mechanism 
of corrosion. Chemical reactions oceurring during pickling and galvanizing and 
their influence on eorrosion are deseribed. 7 references. Ha (8e) 


Z5 Years of the Metal Spraying Process (25 Jahre Metallspritzverfahren). 
C. H. Dagescuie. Chemiker-Zeitung, Vol. 58, Apr. 18, 1934, pages 317- 
318. The Schoop metal-spraying process and its two important applications are 
discussed. 1. a decorative and protective coating, 2. the production of thin metallic 
shapes by spraying on forms and removal of the film. Zn is the most important 
metal used for spraying. CEM (8e) 


Nickel Plating of Aluminium (Le nickelage de /'aluminium). M. Batty. 
Revue de i’Aluminium et de ses applications No. 60, Mar.-Apr. 1934, 
pages 2365-2370. Pickling of the aluminium surface is accomplished best with 
a boiling solution containing per liter, 6 to 22g of iron and 0.10 to 0.70 mols 
of HCl. Technique of cleaning, pickling and plating is described in detail. The 
nickel coating is very sound anu {: perfectly adherent to the basis metal. AH (Se) 


Non-Metallic Coatings (8f) 


An English Discussion on Paint as a Metal Preservative (Eine englische Er- 
Grterung ber Farbe als Metallschutz). Farbe & Lack, Feb. 14, 1934, pages 
77-79. The papers of Jordan, Bond, Withby, Morgan, Downie, New, Barker, Hay 
garth before the joint meeting of the Oil & Colour Chemists’ Association and the 
Chemical Engineering Group of the Society of Chemical Industry, London, are 
summarized. The success of red lead as a pigment on ferrous materials is as- 
cribed to a mild passivating effect. Chromates under certain conditions of ex 
posure act similarly. Zn dust owes its success to inhibition by sacrifice, i.e. it 
is anodic to Fe. Application of a Zn or Al-pigmented priming coat to Mg 
alloys accelerates the attack, since the pigment is cathodic to Mg. Chromates 
which tend to passivate the metal are considered the most useful pigment for 
such alloys. A thin film of elemental Se was more successful against sea-water 
spray than any paint investigated. An additional mechanical protection conferred 
by paints was established. The usefulness of derusting means appears questionable. 
In a number of cases corrosion even more severe than the normal was noticed after 
the utilization of such means. The original paper contains a wealth of detail. 

: EF (Sf) 

Rust Protective and Water Proof Paint Coatings (Rostschiitzende und wasserbest- 
andige Grundanstriche). Paut L. Lorz. Farbe & Lack, Jan. 24, 1934, page 42 
Rust inhibiting pigments linseed oil successfully protected Fe and steel con- 
structions against atmospheric corrosion but failed in wunder-water service. In- 
sufficient drying. several weeks, being required, was blamed as the cause of failure. 
Addition of pulverized litharge (1-2 Ilbs./gallon paint) cut down the drying 
period and improved the water resistance of the coating by the formation of Pb 
soaps. The underlying chemical reactions are discussed. EF (8f) 


Methods and Apparatus for De-Enameling. C. S. Howupt. Enamelist, Vol. 
11, June 1934, pages 11-12. In order to reduce metal losses when, for some 
reason, enameled pieces have to be de-enameled, a bath of hydroxides has been 
developed which dissolves the enamel in comparatively short time without injury to 
the metal base. The equipment which is patented is briefly described, no patent 
number is mentioned. Ha (8f) 


Metal Coloring (Metalifarbung). A. Bresser. Korrosion und Metallschutz, 
Vol. 10, July 1934, pages 169-170. A number of approved chemical and electro- 
chemical methods for coloring Cu, Zn, Sn, Al, Fe, Ag, Au and Ni and their 
application are described in detail. Ha (8f) 


Commercial Aspects of Chiorinated Rubber. Synthetic & Applied Finishes, 
Vol. 5, July 1934, pages 83-84. The pros and cons of this corrosion resistant 
material widely known under the name of Tornesit are discussed critically. For 
coating steel pipes against corrosion, chlorinated rubber is advantageous as it gives 
a harder finish than is the case with oil lacquers. All Fe and steel articles 
must be thoroughly pickled in HCl and then washed in alkali before applying the 
rubber paint. The paint is suitably prepared by solution of the chlorinated 
rubber in one of the many organic solvents in which it is soluble, a 30% solution 
being typical. Its value as an electrical insulator offers an outlet for plastics 
in the electrical industry. The latest improvements in manufacture of chlorinated 
rubber are summarized. EF (8f) 


New Phosphate Coating Process Developed in U. S. A. Synthetic & Applied 
Finishes, Vol. 5, June 1934. pages 59-66. Heretofore, phosphate coatings have 
been largely Fe phosphates. The American Chemical Paint Co. has recently de- 
veloped a method of coating steel with tri-zine phosphate deposited by electrolytic 
means. The coating is .0005” thick, impervious to moisture and constitutes a 
rust-proof primer for paint, enamel or lacquer. The process designated as “‘gran- 
odizing’’ is described at length. Although applied principally in the treatment 
of steel, a somewhat similar process, which does not involve electrolytic action 
and which makes use of a different solution (Zn phosphate) is utilized for Zn- 
alloy die castings and surfaces coated with Zn or Cd. Costs for immersion 
treatment of Zn and Cd surfaces are less than 20 cents/100 ft. and for the 
electrolytic coating less than 25 cents/100 [ft.2 of surface treated. EF (8f) 
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This air-conditioned “‘building within 
a building’’ houses the complete Am- 
sco X-Ray Laboratory, including a 
lead-lined radiograpnic room (see in- 
set,) generating equipment, darkroom, 
viewing room and office. 











LN S + ATLAS 
G3) X-RAY 


LABORATORY 


@ Designed originally as a special instal- 
lation particularly suited to the needs of 
the American Manganese Steel Company 
of Chicago Heights, Illinois, the x-ray 
equipment shown above seems destined 
to become more or less standardized for the 
application of the x-ray in modern foun- 
dry practice. This is not our opinion alone, 
but the comment of dozens of metallur- 
gists and practical foundrymen who have 
seen this unit in operation and studied the 
results of its first few months of use. So 
powerful is this apparatus that excellent 
diagnostic radiographs are routinely made 
through five inches of cast steel ; yet it is 
flexible enough to maneuver around the 
most complicated casting. 

Have you problems in your foundry, 
mill or factory that the x-ray could solve? 
Are you losing orders that might other- 
wise be yours if you could guarantee x-ray 

. . inspection? Our booklet “Industrial Ap- 
plication of the X-Ray” may point the way 
to increased business and profits 

—it’s yours for the asking. 








GENERAL ELECTRIC X-RAY CORPORATION 
\ 2012 JACKSON BLVD. aes CHICAGO, ILLINOIS 
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TESTING (9) 


The Central Research Department of the United Steel Companies. Engineer 
Vol. 158, July 6 1934, pages 9-10. Gives description and illustrations of laboratory 


situated at Stockbridge, near Sheffield, England. LFM (9) 
Inspection & Defects, including X-Ray 
Inspection (9a) 

C. S. BARRETT, SECTION EDITOR 
Possible Causes for Bearing Failure. C. H. Leis. Product Fn 7 neerme 
Vol. 5, Oct. 1934, pages 377-378. Failures may be due to incorrect oil grooves, 
thrust washers, friction, chemical reactions, permanent distortion due to excessive 
forces, or cracking; each cause is briefly discussed. Ha (9a) 


Supervision of Die Casting Shops (Die priiftechnische Uberwachung im Spritz. 
gusshetrieb). Die Metallbérse, Vol. 24, Apr. 21, 1934, page 503 Utilization 
of highly pure metals for die casting work is stressed; 0.01% Sn. Pb. or Cd cuts 
down considerably the corrosion resistance of Zn die castings. Severa] hundredths of 


a % of Fe are harmless, 0.1% Mg is favorable and counteracts tl} detrimental 
effect of Sn, Pb and Cd. Al of 99.5% purity is essential to successfu! die casting 
work. The maximum content of Fe in Silumin (Al-Si alloy with 12% Si) should 
not exceed 0.8%. Fe causes coarse grain and a drop in strength and toughness. 


Overheating of the alloy must be avoided and the use of thermocuples is in- 


dispensable. A weight test usually reveals unsound castings and bending tests 
should be made regularly. Heating of brass press castings causes t air in the 
blowholes to expand and blisters show up on the surface of the cast X-raying 
of Al and Cu alloys is highly recommended. EF (9a) 

Origin of Fractures in Water-Cooled Piston Rods of Diesel Engines (Zur Entste. 


hung der Briiche an wassergekiihiten Kolbenstangen von Dieselmotoren). K. 
Darves, E. Kamp & K. MHotrnavus. Zeitschrift Ver leutscher 
Ingenieure, Vol. 78, Sept. 8, 1934, pages 1065-1067. In itions on 


sound and fractured piston rods have shown that fatigue fractures mainly due 
to corrosion occasioned by non-metallic deposits from the cooling w As long 
as this deposit forms only a thin layer it is perfectly dense an teets from 
further corrosion. When it becomes thicker it is not flexib ough and 
is broken by the vibrations giving access to renewed attack by the waiter. Material 
for water-cooled piston rods should, therefore, be selected with icular ¢on- 
sideration of resistance to water corrosion and, above all, the cooling water should 
be treated so that attack is reduced to a minimum. 6 references. Ha (9a) 

Photoelectric Measurement of the Diameter of Fine Wires (Die |ichtelektrische 


Messung des Durchmessers feiner Drahte). Ricu. C. Scumip. Elet: 
Zeitschrift, Vol. 55. Aug. 9, 1934, pages 785-786. Bare and 
of from 0.02 to 0.5 mm. are measured continually by letting th: 


technische 
lated wires 
pass before 


a definite, rectangular surface of a photocell. The shadow of the cuts off a 
certain amount of the light thrown on the cell which, as the width of the surface 
is constant, is proportional to the diameter of the wire. If the ll cireult fs 


adjusted so that the current without a shadow is compensated, then the deflection 
of a galvanometer will indicate the diam. of a wire when its iow falls on 
the surface. The practical application as recording micrometer is descr Ha (9a) 


Letting Vacuum Do the Inspection. Cuas. O. Hers. Machinery, N. Y. 
Vol. 40, Aug. 1934, pages 705-708. To determine size of holes of than 1/32 
in. diam. a vacuum inspection instrument is used which allows air to pass through 
the hole to be inspected and to act on top of a water column in a graduated 
glass tube. Differences in the height of the water column indicate differences in 
hole sizes. The method is illustrated by the inspection of carburetors Ha (9a) 


Internal Factory Inspection. F. Lawrence. Inspection, Vol. 5, July 1934, 
pages 2-30. Incl. discussion. Paper read before the Institution of Engineering 
Inspection Jan. 11. 1924. Deals with the inspection of raw materials and pur 
chased finished parts and the inspection of parts in various stages of ae 

z 


Gages for Final Inspection. F. Hartiey. American Machinist. Vol. 78 Sept. 
12, 1934, pages 642-643. Proper use of master inspection gages and set-ups 
for checking several successive operations in mass production are discussed. Ha (98) 


66 Causes of Defects in Finished Steel Parts. W. H. C. Bero & Sr. P. 
Rockwet.. Product Engineering, Vol. 5, Oct. 1934, pages 382-383. Possible 
defects in steel parts and methods to examine them for the cause are classified in 
a table. Ha (98) 


Detection of Internal Stresses by X-rays (Uber den Nachweis innerer Spannungen 
mit Hilfe von Réntgenstrahien). Franz Wever & Hermann MOLLER. Die 
Naturwissenschaften. Vol 22. June 1, 1934, pages 401-403. Stresses in Fe 
ean be determined by X-rays with an accuracy of + 2 kg./mm.? For this purpose 
the lattice constants must be determined with an accuracy of 0.0001 A.U. The 
lattice constant changes of an open hearth steel due to stresses up to 36 kg./mm. 
and the uneven stress distribution in a bent bar under tension are disclosed by 
X-ray tests. These show that .teel is able locally to endure elastic stresses be gh 
far beyond the ordinary yield point. Further test data gained by mechanical & 
X-ray determinations show the quenching stresses in a steel shaft water-que 
from 650° €. as comnared with a slowly cooled shaft. A comparison jute 
both testing methods shows that only the X-ray determination furnishes ae 
values. Owing to the reduced exposure times realized by the latest X-ray s 
ment. the utilization of internal stress measurements by X-rays in — (98) 
feasible. H 

Non-Destructive Methods of Testing Welded Joints. C. E. Wess & 
Forp. Iron & Coal Trades Review, Vol. 129, July 27, 1934. pages } rad 
The second report of the (British) Steel Structures Research Come > 
methods of non-destructive testing of welded joints. X-ray per agg 
cluded as a commercial, routine test because of cost and difficulty 0 obviates 
mobility of apparatus and safety for operators. Use of pomageti to the 
some of the difficulties but detection of flaws in the direction para ” ae of 
main plate is difficult. Magnetic and electric methods using search mployed 
measuring voltage differences give good results; the different procedures iis (9a) 
in these tests are described. 


Older Non-Destructive Tests Should Not Be Abandoned for Radiogra e 
trial Standardization, Vol. 5, March 1934, pages 56-57. Abstract of 30 Se 
in Engineer. Among other nondestructive tests are hydrontic testing AHE. (98) 
vessels, various electrical methods, and deflection under load. ' sasialeg 

X-Ray Technique for Weld Examination. Mechanical World & Philips 
Record, Vol. 95, June 22, 1934, pages 602-603. Description of Me oy ns 
outfit for taking X-ray photographs of welds. The mechanical ane ie the 
photography is extremely low. It is said that of the electric — that whl 
tube only 0.2% is converted into X-rays, and even then only 1% ° tungstate 
reaches the film is absorbed by it. Intensifying screens containing por seen Ratio: 
are used, reducing exposure time to about % of what it would be othe “Ks (93) 
graphic technique is described. 


phy. Indus 


Radiographic Detection of Intercrystalline Corrosion in Wire _ Re 
durchstrahiung von Drahtseilen zum Nachweis innerer Kervesion?. ine absorption of 
senschaften, Vol. 21, Dec. 1, 1933, pages 853-854. The diffe na ‘ 
X-rays due to the roundness of cables is eliminated by placing the 
70% SnClz solution. A uniformly exposed radiogram will a should be 
absorbing action of the solution. Previous to this org ja onde 
repeated under 3 different angles, the test piece is dipped in was 15 min. with 
to exelude corrosion attack. Exposure for 28 mm. diam. rope EF (%) 


120.000 volts and 5 m.a. 
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X-Ray Inspection of Welded Boiler (Roentgenonderzoek van een gelaschten Ketel). 
H. I. Da Costa. De Ingenieur, Vol. 49, June 15, 1934, pages E93-E94. 
The welded seams of a boiler for 22 atmospheres pressure with a wall thickness 
of 30 mm. were inspected by X-rays; 147,000 volts proved to be the best as 
gith higher voltage contrasts were dimmed, and for lower voltages times of ex- 
posures became too long. Photographs of seams are shown. Ha (9a) 

Non-Destructive Methods of Testing Welds. J. W. Donatpson. Sheet Metal 
Industries, Vol. 8, May 1934, pages 311-312; June 1934, page 367. See Metals 


& Alioys, Vol. 5, July 1934, page MA 344. AWM (9a) 

X-Rays in the Service of Metallurgy (Roentgenstrahien im Dienste der Metall- 
forschung). EE. ScHresotp. Die Giesseret, Vol. 21, July 20, 1934, pages 
999-310. General discussion of use of X-rays in structural investigations, practical 
applications for determining quality and soundness of castings, welds, ete., and 
equipment available for routine measurements. Ha (9a) 


Radiographic Control of Welds (Le Controle Radiographique des Soudures). 
Rogert ScHMIDT. La Technique Moderne, Vol. 26, June 15, 1934, pages 
429-432. First describes means of interpretation of radiograms. It is shown 
that with 2 positions of the X-ray tube it is possible to use the stereoscopic 
method to know the position of a defect inside of the thickness of the weld. It 
js also possible to learn the thickness of a defect from the density of its image 
on the film. In the last section, requirements to be met by industrial radio- 
graphic appliances are reviewed and the author concludes that the new control 
technique is without danger or difficulty and that the method is accurate. FR (9a) 


Examination of Metallic Articles by Means of X-rays and Gamma Rays (L’examen 
des pieces metalliques par les rayons X et par le rayons gamma). Genie Civil, 
Vol. 105, July 1934, pages 65-66. See ‘‘Status and Development of Material 
Testing without Destruction,” Metals & Alloys, Vol. 5, June 1934, page MA 


274. IDG (9a) 

Improvements in Rail Fissure Detection. Ratlway Engineer, Vol. 55, July 
1934, pages 227-228. A discussion of the recent improvements in the Sperry de- 
tector, Pp ularly the searching unit and recording. The improvements resulted 
in an inc ed number of detected rail defects. WH (9a) 


Physical & Mechanical Testing (9b) 
W. A. TUCKER, SECTION EDITOR 


Influence of Shape of Test Specimen on the Tensile Strength of Materials and 
Weld Joints with Regard to Elongation of Rupture: and Hardness (Der Einfluss 
der Stabform auf die Zugfestigkeit von Werkstoffen und Schweiss verbindungen 
unter Beriicksichtigung der Bruchdehnung und der Harte). A. Martine & H. 


Koc. > Elektroschweissung, Vol. 5, July 1934, pages 127-134. Authors 
summarize results of experiments on the suitability of different sample shapes for 
judging w iding properties carried out at welding Experimental Station of 


Deutsche keichsbahn, Wittenberge. The mechanical properties of test samples 
of 3 different brands of steels St. 34, St. 37 and St. 52 and of welded samples 
of these s'-ols, (1) are welded with coated electrodes, (2) are welded with non- 
coated elec:rodes, (3) gas fusion welded, were determined. GN (9b) 

Method Showing Hardness Variations on a Steel Surface (Ein Verfahren zur 
Sichtbarmac\ung von Harteunterschieden auf einer Stahloberflache). C. BenepicKs 
&C. F. Mets. Arkiv fir Matematik, Astronomi och Fysik, Vol. 24A, 


No. 15, 1, 14 pages. See Metals & Alloys, Vol. 5, June 1934, page 
MA 277. EF (9b) 
Freezing Point of Rhodium. Ww. F. Roeser & H. T. WeNsEL. Bureau 
of Standards Journal of Research, Vol. 12, May 1934, pages 519-526. 
Freezing point of Rh was determined by measurements with a disappearing fila- 
ment type optical pyrometer by measuring the ratio of brightness of black bodies 
immersed in freezing Au and freezing Rh. The Rh was melted and frozen in 


vacuo to prevent the absorption gases during melting. Attempts to operate with 
the Bh in atmospheres of air and of N were not successful. The ratio of bright- 
ness of blac, bodies at the freezing points of Au and Rh was found to be 751 
for wave length 0.6527. This gives 1966° C. for the temperature of freezing 
Rh when the Au point is fixed at 1063° C. and G at 1.432 em-degrees. The 
value 1966° C. is probably accurate to + 3° C. WAT (9b) 


Thermal Expansion of Artificial Graphite and Carbon. Peter HipNerr, 
Bureau of Standards Journal of Research, Vol. 13, July, 1934, pages 37-51. 
The linear thermal expansion of longitudinal sections and of transverse sections of 
1” artificial graphite electrodes were investigated temperatures between 20 and 
1000° C. The coefficient of expansion for the transverse sections are larger than 
the coefficient of expansion for the longitudinal sections. The linear expansion 
of two types of C which are used for expansion elements in temperature regulators 
for gas ovens were investigated between temperatures 20 and 350° C. The 
coefficient of expansion of C made with lampblack is about 3 times as large as 
the coefficients of € made with petroleum coke. WAT (9b) 


Application of the Hertz’s Theory of Impact to the Longitudinal Vibration of a 

excited by the Impact of an Elastic Load. M. GuosH. Zeitschrift fiir 
angewandte Mathematik & Mechanik, Vol. 14, Apr. 1934, pages 71-76. In 
English. Summary in German. The theory of Boussinesq concerning the longi- 
tudinal vibrations of a bar struck by a severe blow is extended to the more 
general case of an elastic load in the light of the Hertz theory of impact. It is 
assumed that the Hertz law of compression is obeyed during the beginning and 
end of the contact whereas the Hooke law holds in the meantime. It has been 
found that the duration of the phenomenon depends on the velocity of the impact 
and on the wave produced in the test bar. This interprets the propagation of 


Yy Pressure during contact which fact has been photographically established in 
Cu bars by Tschudi. WH (9b) 


rat ternational Standardization of the Small Notch-Impact Test (Zur inter- 
y tonal en Normung der kleinen Kerbschlagprobe). J. DANNENBERG. Zeitschrift 
Wale deutscher Ingenieure, Vol. 78, Sept. 1, 1934, pages 1045-1046. 
le the large notch-impact test has been standardized internationally with 
a mens of 30 x 30 x 160 mm. (Charpy specimen), and 4 mm. round notch 
15 mm. deep notch, no agreement has been reached yet for a small size 
a Several new suggestions are discussed and results compared. ~ Tests 
oath by Steccanella favor a standardization of a specimen of 10 x 10 x 55 mm. 
mm. depth of notch and 1 mm. notch radius. Ha (9b) 


Pca resistance steels and Wear Tests (Aciers résistant a I'usure et essais 
et Alli PIFRRE Benitoz. Métaux, (formerly Aciers Speciaux, Métaux 
i tages), Vol. 9, Feb. 1934, pages 36-46. A critical survey of wear tests. 

reierenice,. Gim (Yb) 


ma painted of Testing Elastically Loaded Metal Parts (Ein neues Verfahren 
deutsch ng elastisch beanspruchter Metallteile). Technische Blatter der 
iefly wd Bergwerkszeitung, Vol. 24, July 1, 1934, page 410. The paper 
ae the method recently developed by Portevin and Cymboliste. In 
tightly = the part to be tested is coated wich a lacquer that adheres 580 
om the t it undergoes all deformations to which the part is subjected, but which, 
Other hand, is so brittle that it is destroyed before the elastic limit is 
ol a cracks are then developed that indicate the course that fatigue 
the Seat take in the metal part. The adhereability of the lacquer depends on 
laegue: Hon of the metal surface, the composition and the drying mace ps! = 
sags inl Brinel Conversion Tables. Machinery, N. Y., Vol. 41, Sept. 1934, 
ioad., and Roc Complete conversion tables between Brinell numbers, 500 and 1000 kg. 
$4 ‘trom rte scales B, F, G, 15-T, 30-T and 45-T, from Rockwell B100 to 0, 
kwell C65 to C20, are given. Ha (9b) 





|AMSLER 


Machines for Standard Charpy. 


wa Ized, and Impact-Tension Tests 


— 





3 

4 

5 

6 
The Amsler impact testing machines are con- 
structed in such manner that the test results are 

— shown on a straight, uniformly divided scale, 
expressed directly in values of “energy absorbed 
in breaking the testbar.” 

. Dr. Amsler, in his original design of these 
machines, has succeeded in eliminating, or reduc- 
ing to a minimum, the greatest source of error 
in all such impact tests: the heavy vibration in 

—- the machine frame, set up at the moment of 
impact between hammer and testpiece. 
In the genuine Amsler impact machines, the 

P blow is struck against the testbar, not at the 


point of lowest swing of the pendulum, but at a 
certain angle in relation to the horizontal base 
line. This construction insures accurate test 
— results in the use of the genuine Amsler impact 
machines. 


Write for Copy of Leaflet No. 126. 
9 If interested in the latest improved 
technique of rapid, repeated-blow, 
impact tests, write for leaflet No. 132. 


—| HERMAN A. HOLZ 


TESTING ENGINEER 


= Complete Line of High-Quality Metal 
Testing Machines 


167 East 33rd St.. New York, N.Y. 
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LEADERSHIP 


When John A. Roeblings Sons, Trenton, New 
Jersey, desired a most accurate, convenient, ver- 
satile Testing Machine for their Research La- 
boratory, it was only natural that they should 
turn to the Southwark-Emery. With four indi- 
eating dials, the high dial being 20,000 lb. and 7 
the low 1,500 lb., (reading to 2 lbs. per divi- 
sion), this Southwark-Emery Machine is a fit 
tool for the laboratory insisting on the highest 
standards. 





The Southwark-Emery Testing Machine is rap- 

idly becoming the standard of the Research La- 
boratories of this country. No'less is it preferred 8 
for the severe demands of routine testing in 

many branches of Industry. 


Ask us for a solution of your problem of ma- 


terials testing. 
. . . . am 
Descriptive literature on the wide and varied 


line of Southwark-Emery Machines will be sent 


on request. 4 
BALDWIN-SOUTHWARK CORP. 
SOUTHWARK DIVISION, PHILADELPHIA ra 
Pacific Coast Representatives: 
THE PELTON WATER WHEEL CO., San Francisco 
10 
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A Three-Ton Testing Machine. Jonn L. M. Morrison. Engineer, Vol. 15% 
June 22, 1934, pages 626-627. Describes machine provided with an autographie 
recorder for tension tests. Machine is especially valuable in giving diagrams 
suitable for teaching purposes. It is possible to demonstrate graphically the 
results of pauses in loading, of different heat treatments before or after over- 
strain, or the characteristics of ductile and brittle materials. Machine ean also 
be altered to allow compression diagrams to be made. Tables and diagrams are 
given showing actual results of tests made on the machine. LFM (9b) 


Method for Determining Torsional Stress by Means of a Diaphragm Model 
(Verfahren zur Ermittlung der Torsionsbeanspruchung mittels Membranmodell), 


E. Korpr & E. Weer. Zeitschrift Verein deutscher Ingenieure, Vol. 78 
July 28, 1934, pages 913-914. The method described utilizes a th nembrane 
(rubber, etc.) which is expanded over a horizontal plate in which a opening fs 
cut of the same shape as the section to be investigated. If a pressure difference 
exists on both sides of the membrane the latter bulges to o1 ide; this 
deformation is fixed by a plastic mass cast on one side (paraffin, etc.). Acgord- 


ing to the theory of Prandtl the deformation corresponds at any point to the 
trajectories of the shearing stress; the tangent of the angle of inclination {s 


proportional to the principal shearing stress at this point. The practica! applica- 
tion by turning thin layers of the plastic mass and the evaluation is described. 
Ha (9b) 
Elastic Strength. J. B. KomMmers Engineering, Vol. 137, June 22, 1934, 
pages 695-697; June 29, 1934, pages 737-738. Discusses meth used in 
testing and gives results obtained in determining elastic limit of stee! and brags. 
For steel, results show that the tedious and expensive method of termining 
the elastic limit is not necessary as proportional limit closely apy mates the 
value for elastic limit. Results on brass show that there are ot /bjections 
to the method of measuring elasticity by means of elastic limit the value 
may be influenced by the repeated loadings used in making 1 st. For 
wrought ferrous materials the yield point is probably satisfactory measure 
of elastic strength. Tables are given showing results of these t See also 
letters commenting on this paper in Engineering, Voi. 138, July ¢ 1, page 
20 and Aug. 3, 1934, pages 114-115. M (9b) 
Suggestion for a New Method for the Detection and Approximate termination 
of Interior (Proper) Stresses (Vorschlag zu einem neuen Verfahren zur Festellung 
und angenaherten Ermittlung von Eigenspannungen). F. Hoenre. rg- und 
Hiittenmdnnisches Jahrbuch, Vol. 82, June 25, 1934, pages 7( Interior 
stresses can be detected by the difference in the forces which ar uired to 
produce an initial permanent deformation on a spot where no ir stress 
exists and at the place where such stress is present. The mas of the 
difference can be used for determining the magnitude of the inter ss, The 
practical application of a measurement on this basis is explained. Ha (9b) 


Fatigue Testing (9c) 
H. F. MOORE, SECTION EDITOR 
The abstracts appearing under this heading are prepared 


in co-operation with the A.S.T.M. Research Committee 
on Fatigue of Metals. 


Experiments on the Rolling Abrasion of Carbon Steels. Tosto Nisnimara & 
Tostr6 Kosayasi. Journal Society of Mechanical Engineers, Vol. 37, Apt. 
1934, pages 187-196. In Japanese. Paper read before Western Division of the 
Society of Mechanical Engineers, July 8, 1933. Experiments were carried out with 
C steels containing 0.07-0.77%C to determine the relation between 1 pressure and 


the wear on the rolling contact without lubricant. For the low and medium C 
steels the wear loss increases above the contact pressure of 50-60 kg. at 10% 
slip. Higher C steels do not show that character. This critical pressure is con- 
siderably affected by the amount of slip, the greater slip giving the lower critical 
pressure. Secarcely any relation is found between the critical point «° abrasion 
and the mechanical work expended to the wear, the work hardening of the surface 
or the rise in temperature of the specimen due to friction, but there is a con- 
spicuous difference between the worn surfaces below and above the critical point. 
It seems that the abrasion above the critical point takes place by destruction 
owing to the fatigue of the metal surface, and this critical point may be considered 
as a fatigue limit of abrasion. Kz (9¢) 


The Effect of Oi) and Water on the Fatigue Limit of Steel. Aximasa Ono. 
Journal of the Society of Mechanical Engineers, Vol. 37, Jan. 1934, pages 
8-10. (In Japanese). Paper read before the Meeting of the Soclety of Mechanical 
Engineers, Nov. 25, 1933. Deals mainly with the effect of oil on the fatigue limit. 
The tests were carried out in a fatigue testing machine of the rotating 
type. It was found that test pieces subjected to jets of oil endure stress a 
well as, or even better than test pieces under ordinary conditions. Kz (9) 

On the Change of Mechanical Properties in Metals under Repeated Stress and 
Recovery of Fatigue. RyONosuKE Yamapa & Y6z6 MATSUOKA. Tournal 0 
the Society of Mechanical Engineers, Vol. 37, May 1934, pages 273-281. 
(In Japanese). Paper read before the Extraordinary General Meeting of the Society 
of Mechanical Engineers at Osaka, Nov. 3, 1933. When experiments are — 
out under stresses exceeding a certain limit, work-hardening takes place in early 
stages of the repetition of stress. In the next stage the growth of minute cracks 
will be noticed, resulting in the decrease of hardness. Test pieces were _— 
above recrystallization temperature in a vacuum after suffering certain heer say - A 
repetitions, and then again subjected to repeated stress, the magnitase | the 
equal to that before heating. Test results show that there are two stages 1 es 
course of fatigue, one being the hardening stage and the other the crack-grom 
stage. In the former stage metals can be made to recover by suitable yt 
but not.in the latter one. a 


Models Reveal Changes Needed to Combat Fatigue. R. L. Scoran. pero 
Design, Vol. 5, Nov. 1933, pages 31-33. The effective stress concent. | 
factor for shouldered shafts under repeated stress is studied by — a A 
endurance limit for a shaft with a shoulder with that of 4 stan Nes radi 
specimen of the same minimum diameter and with a fillet of 9.85 a ae 
at the reduced section. For small specimens of SAE 3325 steel, b- ‘ned, D 
the following table indicates the effective stress-concentration factors _ “aft 
is the large diameter of shaft at the shoulder, d is the small oo, 
at the shoulder, and ¢ is the radius of fillet at the shoulder,—a 


Stress-concentration Factor 


) ~ 
on Wag r/d = 0.25 0.19 0.12 0.06 0.61 _ 
- mess ‘ pa Se, a “Wi emer ae = 990 
0.3 1.2 1.50 1.60 1.85 ] 95 e _ 
0.3 14 1.62 72 2.06 2.20 2 
Gs i1.8 1.70 1.82 915 2.34 he 
0.3 1.8 1.74 1.92 2.24 2.49 210 
0.3 2.0 1.76 1.98 2.30 2 of o 








"alee eka atte " about 
Specimens of heat-treated SAE 1045 steel showed stress-concentration [tt ite, SAE 
77 per cent of those for the SAE 3325 steel, and specimens * ~~" 
1025 steel showed stress-concentration factors about 85% of as tests 
3325 steel. Some interesting stress concentrations were developed “ of the 
of shafting specimens with grooves near the shoulder in the ft specimens with 
shaft, with shaft specimens with radial holes, and with > mC HEM (9) 
longitudinal keyways. 
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Some Aspects of the Fatigue Properties of Patented Steel Wire. E. T. Giri 
& R. Goopacre. fron & Steel Institute, Advance Copy No. 3, Sept. 1934, 


95 pages. 


Endurance properties of patented wires were obtained with a Haigh- 


Robertson machine. In this machine a length of wire is bowed by end thrust 


and rotated 
of the mac 
0.55, and 
Some had ¢ 
decarburized 
draw! 
betwee! 
influe! 
creased Will 
decarburized 
duction 
durance lin 
suggested t! 


by chucking one end in the shaft of a motor. The customary speed 
hine is 14,000 stress cycles per min. Wires containing 0.36, 0.46, 
0.79% C were tested. Some were patented in Pb and some in air. 
lecarburized skin removed after patenting and others were tested with 
layer present. Others were polished with emery. All wires were 
diameter of 0.080 in, but for each C content wires of cold reduction 
ind 90% were tested. For the wires with decarburized skin C had no 
endurance limit. For wires not decarburized endurance limit in- 
C content but not in proportion to tensile strength. For wires with 
surface endurance limit increased with degree of reduction to a fe- 
75 or 80% and then decreased slightly. With other wires the en- 
iit inereased steadily as the degree of reduction increased. It is 
vat the endurance properties at stresses above the endurance limit are 


important for wire. There is no apparent connection between any property of 


patented wi 
test. 15 re 


re and endurance limit unless it be with the behavior in revyerse-bend 
ferences. JLG (9c) 


Fatigue Tests on Hard Drawn Steel Wire. Joun J. Dowxinc, S. M. Dixon 
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Hocan. Engineer, Vol. 157, Apr. 27, 1934, pages 424-426. The 
consists of supporting the specimen as a ‘“‘free free’’ bar in a mag- 
and causing it to vibrate by passing through it a pulsating electric 
resonant frequency. When vibration occurs, the specimen is subjected 
stresses alternating from a positive to a negative maximum value. 
the material in tension and compression alternately. The specimen 
tate so the maximum stresses on any cross section will be in one 
the plane of vibration. Thus the maximum stress will only operate ot 
opposite sides of the wire. The tests were limited to wires of 
0.135 in. diameter. The length of the wires vibrating at 190 period 
from 10.5 in. to 15.3 in. Tests on plough acid wire showed 
limit decreases with increase in the number of reversals, rapidly 

hen decreasing and becoming constant at one million reversals. The 
ue limit in reversed bending is about 1/4 the tensile strength or 
nge is about 1/2 the tensile strength. (Note by HFM: The ratio 
lower than that for softer and weaker steels, This is in line with 
Lessells and others). On new wire the fatigue range in reversed 

ut ™% the tensile strength of the wire. Results for special acid qual- 
than for acid quality in extra special plough grade, worse for 

vire but showed no difference between two qualities in the special 
Some preliminary experiments were carried out on fatigue resis- 
exposed to corrosion in a spray of tap water. Tests were made to 
eating wires on fatigue resistance. Heating up to 600°C. produced 

in fatigue resistance which was relatively less than the reduction 
rength. One series of tests at 450°C. showed that the tensile 
reduced about 16% while the fatigue resistance was only just 
LFM (¥c) 


of Specimens with Keyways and the Improvement in Endurance from 
Surface (Die Biegewechselfestigkeit genuteter Stabe und die Erhohung 
jarkeit durch das. Oberflachendriicken). H. Wrecker. Mitteilungen 
'nstituts, No. 19, 1934, 52 pages. Comparative endurance tests were 
iry beam specimens bearing keyways, in which the stress was 

every 2 miliion cycles. The reduction in endurance due to the 

an ordinary machinery steel was about 45%. Chamfering off the 
f the keyway reduced this loss to about 40%. Cold working of the 
en bottom and sides of the keyway with a small tool driven by an 
‘roduced a similar small reduction in the loss. While this change 
ired was not large, the life under a given stress was often increased 
ttempts to cold work the corners of the keyway by mechanical means 
essful. Improvement in the hand-worked specimens was about the 
chinery steel and for hard heat-treated steel but the hammering 


mproved with experience so that the softer steels tested earlier in the 


+ 


ot have been given the most effective working. The tests on each 


specimen studied are described in considerable detail. HWG (9c) 


Fatigue of Metals (La Fatigue des Métaux). R. Cazaup. Usine, Vol. 43, 


july 5, 19 
Research Ir 
shows 2 cl 
With more 
ack (met: 


4, page 37. Results of investigations by the (French) Aeronautic 
stitute are given in brief. The fracture of a piece broken by fatigue 
varacteristic views: a smooth circumferential zone and a central zone 
or less distinct veins or grains. The fracture originates in a minute 
allie inclusion) extending progressively along the lines of least fesis- 


tance (from one inclusion to another). The smooth appearance is due to pro- 


longed rubb 
sudden rupt 
fatigue limi 
steels, temp 
4 limit up 
osmondite ) 
ig./mm.? a: 


ing of the borders of the crack; the grainy zone corresponds to the 
u Test methods are described. C steels (ferrite-pearlite) have a 
t of 26-32 kg./mm.?, which goes up to 44 for martensitic, semi-hard 
ered; Ni-Cr-Mo, Ni-Mo and Cr-Mo steels. hardened and tempered have 
to 65 kg./mm.?; tempering at 600° C. gives good results (homogeneous 

Among light-metals, Mg alloys are equal to duralumin with 12 
d superior to Al with 4-7 kg./mm.? Ha (9c) 


Effect of Pre-stressing upon Endurance Strength (invioed van de voorspanning op 
de vermoiingsvastheid). Polytechnisch Weekblad, Vol. 29, Mar. 15, 1934, page 


174, Basex 


1 on endurance bending and torsion tests, the interrelation between 


maximum fatigue bending strength oo at a prestress of ov and the ordinary en- 


nee ben 
Krystof 


Where a 


material submitted 
Prestressed to 


inereasing 
of hot ching 


ding strength ow is covered by the formula aceording to Ludwig & 


00 = Gw + ay 
} An analogous equation holds for the fatigue torsion tests on 
to pre-stressing. Endurance tests with notched Cr-Ni_ steel 
a varying extent yielded a decreasing sensitivity against grooving with 
Orsional loads but in the case of bending tests the marked effect 
was apparent even if considerable prestresses had been applied. 


Smesion endurance strength in sea-water could not %. taised by heat-treating 


In the case of 


hard steele 


medium pre-stresses practicaily ro difference between soft and 
could be observed. Below the yield poin: the gain of endurance: 


swngth was proportional to the amount of pre-strassing in torsional end ‘erding 


tests with 


Prcland fo 
S180x di 


all testing materials whether they were grooved, polished or corroded. 


WH (Sc) 


igh mme Testing Machine. Iron & Coal Trades Ret iew, Vol. 129, Aug. 24, 


pages 261 


Describes a machine built by Boumens, Ltd. (Musselburgh, 

r electromagnetic fatigue-testing of wir The length of the test pie 
am. About 2 million cycles are applied for usual wire sizes per 24 hrs 
Ha (9 


Pat pleated Cracking of Mild Steel (Boiler Plate) under Repeated Bending. 
Mnitituce ne Tests. C. H. M. Jenxins & W. J. West. Jron & Steel 


. 


Review. wanvence Copy No. 6, Sept. 1934, 13 pages; Iron & Coal Trades 


~ Corrosive 
“emperatures 


‘emperat ure 
frae 


a 


129, Sept. 14, 1934, pages 371-373. Bars were repeatedly bent 
solutions at ordinary and elevated temperatures and in air at elevated 
- The bars were from a steel containing 0.11% C. Increasing the 
of testing led to a reduction of the number of bends required to 
ture, but there was no appreciable difference in: the number of bends 


uti eiperiments at 100°C. if the bending is in air, tap water or caustic soda 


ing” in * 


conditions of bending were not such as to produce ‘“‘caustie crack- 
caustic soda solution. JLG + Ha (9c) 
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Magnetic Testing (9d) 
L. REID, SECTION EDITOR 


6 Ferromagnetism in Metallic Crystals. L. W. McKeenan. Metals Technology, 
Aug. 1934, American Institute Mining & Metallurgical Engineers, Tech- 
nical Publication No. 554, 42 pages. This is the Institute of Metals Pivision 
lecture of Feb. 1934. Studies on the ferromagnetism of single crystals are 
critically reviewed. ‘The directions of easiest magnetization are those of simple 
crystallographic forms and the extra energy needed for magnetization in other 
directions depends on the material selected for test. Differences in magnetization 
seem to he dependent on crystal form rather than on accidental differences in 
purity or freedom from strain. 55 references. JLG (94) 


Experimental Proof of the Resistance Changes of Thin Metallic Layers by Electric 
Charging (Experimenteller Nachweis der Widerstandsanderung diinner Metallschichten 

. durch Aufladung). Atexanper Devusner. Die Naturwissenschaften, Vol. 22, 
Apr. 13, 1934, page 239. The author succeeded in proving experimentally for 

the first time that the resistance of thin metallic layers varies by adding or 


taking away electrons The metallic layers of Ag prepared in vacuum were utilized 
Tests on Bi confirmed the experimental results on Ag qualitatively EF (9d) 


46 


Spectrography (9e) 


What can the Metallurgist Expect from the Spectrograph? (Was katn der 
Metalihittenmann vom Spektrographen erwarten?). W. Kroit. Metall und Erz. 
Vol. 31, May 1934, pages 201-204. The spectrograph and its accessories are 
described and the fields of usefulness of the spark and are yroresses are dis- 
cussed. The following methods of quantitative analysis are brielly described: 
Comparison of the intensity of lines in the unknown sample with standards, the 
use of homologous pair lines, and the logarithmic sector. ‘The fact that no 
gases and metalloids can be determined is a shortcoming of the spectrograph 
Specifications for pure Zn, Pb and Cu are given. It is almost impossible and not 
ee practical to determine such small quantities of impurities by rewilar chemical 

analysis. The limits of aceuraey for the spectrographie determination of im- 
purities in Zn, Pb and Cu are given. They are not good enough for 0, Sb, Sn, §, 
As, Te, and Bi in Cu. The speed and permanent record obtained by the spectro 
grapli are advantagecus. It is possible 10 aetermine rare metals, such as Ga in 

. Al, Ge in slags, Ga and In in Zn and Pb ores. It is useful for the «xanina‘i0n 

of fractures, by analyzing various sections of o fracture, for the analvsis of 

small samples of corrosion products, and for the quick determination of segregation. 

The sperticgisph should be considered as an aid io chemical walysis, not as 
replacing it. CEM (%e) 
Focusing Methods for Analysis of Crystalline Powders and Spectroqraphy with 

ow X-Rays and Gamma Rays (Méthode de Focalisation dans l'Analyse des Poudres 
Cristallines et dans la Spectrographie des Rayonnements X et ~). H. Hutwerer. 
Comptes Rendus, Vol. 198, June 18, 1934, pages 2164-2166. In a modifica- 

tion of Debeye and Scherrer method of powder analysis, author describes use of 

curved samples of powder and circular slit and shows improvement in use of back 
reflection. FHC (Se) 

10 Metals Analyses Simplified. Progress of WNon-Ferrous Association. Chemical 
I'vade Journal & Chemical Engineer, Vol. 93, July 28, 1933, page 60 
Report of Annual meeting of the British Non-Ferrous Metals Research Associatior 

held at Birmingham. Among topics considered were new Pb alloys, corrosion of 
galvanized hot water tanks, spectroscopic analysis, new Cu-Ni alloys, and the 
casting of Al and Brass. IN (8e) 
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METALLOGRAPHY (10) 


J. S. MARSH, SECTION EDITOR 


The Super-microscope Enlarges 14,000 x (Das Ubermikroskop vergrdssert auf das 
14,000 fache). K. Lutz. Die Umschau in Wissenschaft und Technik, 
Vol. 38, May 13, 1934, pages 389-391. Electron rays which have a wave length 
of 1/50,000 of ordinary light are utilized by E. Ruska of the Technische Hoch- 
schule Berlin in his super-microscope. Electric coils function instead of glass 


lenses. Images of 14,000 enlargement have been made visible on screens and en- 
largements of from 20-30,000 x will be realized in the near future. The super- 
microscope is described in detail and illustrated. WH (10) 


An X-Ray Investigation of the Arsenic-Tin System of Alloys. W. H. Wittott 
& E. J. Evans. London, Edinburgh & Dublin Philosophical Magazine 
& Journal of Science, Vol. 18, July 1934, pages 114-128. Results of an 
investigation by X-rays of the system As-Sn indicate that the phase from 0 to 
29.5% As is a solid solution and not a mixture of Sn and SngAse; no evidenec 
of the latter compound was found. The compound AsSn has a Natl structure 
and extends as homogeneous phase from 34.5 to 49% As. The NaCl structure 
extends still further to 68% As. The existence of a solid solution of Sn in As 
is confirmed. There is close resemblance with the Sb-Sn system, both form com- 
pounds of the form AB. Solubility of As in Sn is 29.5% while that of Sb is 
9%. Solubility of Sn in Sb is 10% while in As it is 32%. 18 references. 

Ha (10) 

Thermal Variations of Demagnetizing Structural Factor in Ni and Co (Variation 
Thermique du Facteur Démagnétisant Structural dans le Nickel et le Cobalt). 
THfoporE Kauan. Comptes Rendus, Vol. 199, July 30, 1934, pages 349- 
351. Studies made with magnetometer on Ni samples with varying mechanical 
and thermal treatments. Structural demagnetizing field shown to differ from geo- 
metric demagnetizing field. The former decreases with increasing temperature while 
the latter remains constant. FHC (10) 


Equilibrium in the Lead-zinc System with Special Reference to Liquid Solubility. 
R. K. Warninec, E. AnwerSON, R. D. Sprincer & R. L. Witcox. 
Metals Technology, American Institute Mining & Metallurgical Engi 
neers, Technical Publication No. 570, Sept. 1934, 10 pages. The liquid 
solubility of Pb and Zn was determined by several methods and methods used by 
earlier workers were investigated in order to determine relative accuracy of different 
methods. Any method that involves rapid cooling and subsequent analysis of the 
2 layers does not yield equilibrium values. Thermal analysis placed the monotectic 
at 0.7% Pb and 417.8° €. At this temperature the miscibility gap extends 
from 0.7 to 98% Pb. At 600° C. the gap extends from 6 to 94% Pb. At 
700° C, it extends from 15 to 88% Pb. The critical point seems to be at 
50% Pb and 790° C. 9 references. JLG (10) 

On the Design ard Construction of a Precision High Power Metallographic Ap- 
paratus. Francis F. Lucas. Transactions American Society for Steel 
Treating, Vol. 21, Dee. 1933, pages 1112-1135. See “A Precision, High 
Power Metallographic Apparatus,"”’ Metals & Alloys, Vol. 5, July 1934, page 
MA 350. WLC (10) 

On Ferromagnetism and the Structure of Fe (il, Nl) Oxide (Uber Ferro- 
magnetismus und Struktur des Eisen (11, 111) Oxyds). Atrons Krause. Zeit- 
schrift fiir physikalische Chemie, Abt. B, Vol. 26, June 1934, pages 58-62. 
A constitution formula, in which peculiar 2-Fe-2-0 compounds are assumed, is 
discussed. EF (10) 


Changes of Physical Properties of a Worked Single Crystal during Crystal Re- 
covery (Anderung der Ejigenschaften eines deformierten Monokristalls bei der Er- 
holung). M. O. Kornretp. Physikalische Zeitschrift der Sowjetunion, 
Vol. 5, 1934, pages 185-189. Experiments on single crystals of Al proved that 
only a partial healing of the lattice of single erystal takes place during crystal 
recovery. The remaining distortions are characterized by a high degree of sta- 
bility. A direct connection between initial deformation and yield point could be 
established. EF (10) 


Electrochemical Investigation of Solid Thallium-Bismuth Alloys (Eine elektro- 
chemische Untersuchung von festen Thallium-Wismut Leyierungen). Arne OLAn- 
DER. Zeitschrift fiir physikalische Chemie, Abt. A, Vol. 169, July 1934, 
pages 260-268. Using a previously developed testing method (See Metals & 
Alleys, Vol. 5, Jan. 1934, page MA 5 L10, Apr. 1934, page MA 156 L6), the 
potential of the cell Tlse1ia|(Na,K,T1)0CO.CHg!(TI,Bi)so1ia and the tempera- 
ture coefficients are determined for 12 different electrode alloys between 245° 
amd 295° C. and the potentials of the cell Tlso1ia/TIOCO.CHs! (TI,Bi)so1ia and 
its temperature coefficient were measured for 32 different alloys between 120° 
and 165° €. The former diagram has been revised and the existence range of 
the 2 intermediary phases established precisely. Both phases seem to possess a 
chaotic atom distribution. The ¢€ phase may be considered as BisTl, but approxi- 
mately 1/3 of all elementary cells contain misplaced atoms. The loss of free 
energy, entropy increase and heat change of the TI-Bi alloys were determined. 

EF (10) 


Effect of Thermal Stresses on Austenite. H. P. Nretsen & R. L. Downe Lt. 
Transactions American Society for Metals, Vol. 22, Sept. 1934. pages 
810-832. In this study, stress distribution has been simplified by use of steel 
balls and thermal stresses made negligible by slow cooling rates. Conclusions 
from the study are that thermal stresses are not essential to change of austenite to 
martensite, that the tensile stresses tend to facilitate the change of austenite to mar- 
tensite at the temperatures of liquid air the change is initiated by the instability of 
austenite at that temperature, that the stability of retained austenite is increased 
with increased quenching temperature and that by quenching severely carburized 
pure Fe, austenite may be retained at 100° C. even when held. WLC (10) 


Review of Recent Structural Determinations Belonging to the Compound Type 
ABs (Obersicht Gber neue Strukturbestimmungen von Verbindungen ABs). Werner 
Nowacki. Zeitschrift fiir Kristallographie, Vol. 89, Aug. 1934, pages 85- 
88. Reviews crystal structures recently determined (1931-34) among which the 
following ones will interest metallurgists: (1) Idealized WOs3 type: CFes, LaSna, 
LaPbs, (2) CusAu group: NaPbs, CaPbs, SrPbs, CePbs, CaTl,,CaSns, CeSns, MnNis. 
(3) Combination trigonal prisms: CFes, OCos, CMns, CNis, AlAg,, AlFes, 
MnZns, HgCds, SnCus, PdCus, TiAls. EF (10) 


The Microcharacter as a Metallurgical Instrument (and some properties of ferrite). 
Janet Z. Bricecs. Thesis, Stanford University, May, 1933. 79 typed pages, 22 
figures, 59 references.. Unpublished, available at Stanford University Library. See 
“Properties of Ferrite as Revealed by Scratch Hardness Tests,” Metals & Alloys 
Vol. 5, July 1934, page 159. HWG (10) 


Microscopic Examination of tron-Tin Reaction Products. W. D. Jones & 
W. E. Hoare. J/ron & Coal Trades Review, Vol. 128, June 29, 1934, 
pages 1047-1048, July 6, 1934, pages 9-10; Sheet Metal Industries, Vol. 8 
Sept. 1954, pages 510-512; Jron & Steel Industry, Vol. 7, June 1934, pages 
300-301. See Metals & Alicys, Vol. 5, Oct. 1934, page MA 490. 

Ha + AWM + CEJ (10) 


A Microcharacter Study of the Effects of Various Elements (C, Mn, Si) on 
the Hardening of Ferrite in Plain Carbon Steels. J. F. Wuitttams. Thesis, 
Stanford University, April, 1934, 77 typed pages, 25 figures, 7 references. Un- 
published, available at Stanford University Library. See ‘Properties of Ferrite 
as Revealed by Scratch Hardness Tests,"” Metals & Alloys, Vol. 5, July 1934, 
page 159. HWG (10) 
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The Electron Microscope and Its Significance in Metallurgy (Das Elektronen. 
mikroskop und seine Bedeutung in der Metallurgie). F. Benwicson. Die 
Metallbérse, Vol. 24, May 12, 1934, pages 597-598. Busch discovered a fey 
years ago that a bundle of cathode rays passing a magnetic field is diffracted jp 
the same manner as light rays in an ordinary lens. The further evolution of the 
electron microscope is traced. Magnifications of 14,000 x are possible with elee- 
tron rays. The samples under test must be placed in a high vacuum. The 
significance of electron rays in metallurgy arises from the fact that electron 
emission of constituents of an alloy varies and ‘hat enlargements of ordinary 
microscopes are limited. Microstructures of W, Ni and Pt-Rh revealed by electron 
rays are presented. The novel way opens a new field insofar as investigations of 
metals at elevated temperatures are possible. A chromatic electron lens has 
been invented recently by von Ardenne. EF (10) 


Use of Cathode Ray Oscillograph for Studying Magnetization of Ferromagnetic 
Substances. (Sur |’Emploi de |’Oscillographe Cathodique pour |’Etude de |'Aimanta- 
tion de Substances Ferromagnétiques). Pierre Bricout & Rosertr Satomon. 
Comptes Rendus, Vol. 199, Aug. 27, 1934, pages 529-531. Difference in 
magnetic properties of steels heated at 10° intervals in the region of 800° ¢. 
has been shown by use of a cathode ray oscillograph. Studies also made to eor- 
relate variation in magnetism with duration of heat treatment. “HC (10) 


Notes on the Metallography of Light Metal Alloys. A. BrumEeNTHAL. Metal. 
lurgia, Vol. 10, July 1934, pages 83-85. Translated from Zeiss Nachrichten, 
Apr. 1934, pages 28-34. Directions for polishing and etching are given. JLG (10) 


Cadmium-Lithium Alloys (Ueber die Cadmium-Lithium-Legierungen). A. Baront. 
Zeitschrift fiir Elektrochemie, Vol. Aug. 1934, page 565. The results 
found in his previous investigations on compounds LiCds and LiCd, their structure 
and crystallographic determination, are maintained in the face of contrary observa- 


tions by Zintl & Schneider. See Metals & Alloys, Vol. 5, June 134, page 
MA 280. Ha (10) 

The High-zinc Region of the Copper-zinc Phase Equilibrium Dianram. E. A. 
ANDERSON, M. L. Fuuier, R. L. Witcox & J. L. Roppa. Met Tech 
nology, American Institute Mining & Metallurgical Engineers >chnical 
Publication No. 571, Sept. 1934, 29 pages. A determination of high-Zn 
region of the Cu-Zn diagram is reported. The peritectic zone of | ta and 
epsilon phases was carefully determined and the results indicate thai previously 
reported data are correct. The solid solubility of Cu in Zn was inve-iigated in 
detail by X-ray, electric-conductivity, and microscopic methods applied t: specimens 
prepared according to several different procedures. The solid solubility was 0.3% 
at 100° C. and 2.5% at 400° C. Between these 2 temperatures the solubility 
curve is a straight line on the diagram. The difficulty with which equilibrium in 


solid phases is reached is emphasized, and the necessity for determining solid 
solubility by several methods if real equilibrium values are to be found is 
stressed. 21 references. ILG (10) 


Electrometric and X-ray Investigation on Solid Thallium-lead Alloys (Eine eiek- 
trometrische und rontgenometrische Untersuchung an festen Thallium-8/ei-Legier- 
ungen). ARNE OLANDER. Zeitschrift fiir physikalische Chemie, Abt. A, 
Vol. 168, May 1934, pages 274-282. The electrode potentials of TIl-Pb alloys 
have been determined between 245° and 295° C. Previous investigations of 
juertler & Schulze, Kurnakow & Puschin, Kurnakow & Schemschuschny, and 
Lewkonja on this diagram did not lead to correct values due to segregation effects 
in the alloys high in Tl. An intermediary phase of the chemical composition 
TlrPb has been found to exist between 54.6 and 92.5% Til. The cube edge 
length of 11 TI-Pb alloys yielded: 
at.% Ti 0 16.7 32.8 41.4 53.9 57.5 67.6 177.7 87.2 88.5 91.4 94.0 
a= 4.9382 9251 9129 9068 8974 8919 S775 8622 8468 8450 8411 8407 AU. 
A phase boundary is assumed at 54.69% Tl. Diffieulties in determining the narrow 
2-phase range are pointed out and a further interpretation possibility set forth 
by Jette & Greiner with reference to the Fe-Si diagram (Transactions, American 
Institute of Mining and Metallurgical Engineers, Vol. 105, 1933, pages 259-275) 
is referred to. A characteristic tarnishing effect up to 54.6% Tl has also been 
noticed. EF (10) 


Crystal structure of Thallium-Bismuth Alloys (Kristalistruktur der Thallium- 
Wismut-Legierungen). Arne Onanver. Zeitschrift fiir Kristallographie, 
Vol. 89, Aug. 1934, pages 89-92. The alloys of Bi and Tl show 2 intermediary 
phases. The Tl-rich one has a transformation point at 82°C. and belongs to the 
face-centered cubic system, like 8 Tl. The 2-phase range extends between 73 
and 96% 1. The second phase is hexagonal (like @-Tl), exists between 34 and 
46% at.% Tl, contains 3 atoms per unit cell, belongs to the space group 
D'gn and has a specific gravity of 11.0, X-ray determinations cannot reveal the dis- 
tribution of the Bi and Tl atoms. However determinations of the electric con- 
ductivity by Kurnakow, Schemsehuschny & Turarin indicate that the atoms are 
not distributed at random. The conductivity was found to inerease with Bi 
contents approaching the formula BisTl. A higher degree of symmetry in the 
cubic phase at the composition TirBi in analogy with TlrPb (See abstract above) 
is suggested. EF (10) 


Long Wave X-rays for Solving Special Structural Problems (Langwellige Rdzt- 
genstrahlen zur Klarung spezieller, kristallstrukturaller Fragen). H. O Dante 
Zeitschrift fiir Kristallographie, Vol. 88, July 1934, pages 304-316. 
author constructed an X-ray equipment simultaneously with and independently from 
G. Hagg (See Metals & Alloys, Vol. 5, April 1934, page MA 153, R 7) 
whose ‘‘X-ray vacuum box” is considered to be impractical. The structural fea- 
tures of the new apparatus whose interchangeable members can be utilized in - 
ordinary X-ray equipment, are taken up at length. Extreme vacuum conditions = 
not found to be indispensable with long-wave radiation. Be foils for ee 
too expensive, brittle and not vacuum-tight enough in the case of the —— 
grades. Al foil of 6-7 yw is applied. Absorption = 0.57%. Cellophane W 
are feasible presuming an additional distance of 50 mm. from the anti-ca The 
Al. radiation yielded the best results at 8 milliamps and 21.5 kvolts. 
preparation of Si cathodes involves too many difficulties and has been .— 99.3% 
Due to inconveniences arising from Fe-contaminations in Al, a metal of pn 
purity was utilized as anti-cathode material. Filtering of the lovg Wane OF (10) 
is superfluous. 


Graphite in Low-carbon Steel. A. B. Kinzer & R. W Moore. Meoelt 
Technology, American Institute Mining & Metallurgical Engineers, 2 ; 
nical Publication No. 565, Sept. 1934, 6 pages. A low-C steel ee ; 
cracking still that had been in operation for 3 years and at a renga oneal 
below the eutectoid was found to consist of ferrite and graphite. 02 Si. 
analyzed 0.15 % C, 0.49 % Mn, 0.015 % P, 0.023 % &, and oy 
Samples from the tube were heated to 850° C. for — 
their structvre examined. At this temperature graphite was 5 vite in the 
and pearlite was formed on subsequent cooling. The occurrence of 4 oa 
tube offers rather conclusive proof that the stable system below t iG (10) 
coutains graphite and not cementite. sniieiaas 


X-Ray Studies on the Diffusion of Metals in Copper. Cuuyino - 
lenemae’ Journal of Physics, Vol. 9, June 15, 1934, ~ 41-40. oomined 
efficient of diffusion of Al, Mn, Ni, Zn, Pd, Sn, Pt, and Au > 330°C. 
by the X-ray method between the temperatures of 400 wie previous treat: 
at the higher temperature the coefficient does not depend — ac en tit. 
ment of the alloys, at the lower temperature it depends very Sich WOR 
the recent investigations on the diffusion of the Cu-Ni a w 500°C. by 
out, at 1025°C., chemically by G. Grube and A. Jedzle <a 
method of X-ray analysis by the author, it became — 
solutions, the coefficient of diffusion given by Fick’s law is not a cones 
be considered as a fuetion of the concentration of the component eae (10 
and results of the experiment are discussed. 
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Transformation Phenomena in f£-Aluminum Bronzes (Umwandiungsvorgange in 
g-Aluminiumbronzen). G. WASSERMANN. Die Gicsserei, Vol. 21, July 20, 














1934, page 311. See Metals & Alloys, Vol. 5, Oct. 1934, page MA 492. ELECTRIC FU RN A C 

’ Ha (10) ES 
investigations on Temper Hardness. 11. Unusual Phenomena in High Silver- 1 a SE dS Ns: 6S aera ai alee - elgg 
; Aluminum Alloys during Heat Treatment (Untersuchungen weber die Anlasshaertung - _ — — — = — 
' der Legierungen. 11. Abnorme Erscheinungen bei der Silberreichen Aluminum in 

) Silberlegierung waehrend der Waermebehandlung). Denzo Uno & Savamu 

Yosipa. Journal Society of Chemical Industry, Japan, Vol. 36, Apr. 1933, 

, page 172B. Tests were made by differential dilatometry, direct and differential 

' thermal analyses, and hardness measurements at high and low temperatures. 

MAB (10) 2) 

} Magnetic Transformation in Carbon Steels during Quenching. I. N. Zavarine. 2300 F. 

: American Institute Mining & Metallurgical Engineers, Technical Publica- 


tion No. 548, Feb. 1934, 13 pages. An apparatus suitable for determining tem- 
peratures of magnetic transformation during slow cooling or heating and during 
7 : quenching is deseribed. Electrolytic Fe, ingot Fe, and commercial steels containing 2 
as much as 1.19% C were studied. Results with relatively slow heating and 





: cooling showed that magnetic transformations were not related to phase changes 
} in steels containing less than 0.60% C. In the quenching experiments all steels 
| were quenched at a rate that produced martensite. In quenching the magnetic 
‘ transformation was spread over a wide range of temperature, 800 to 250° C. for 
; electrolytic Fe, 630 to 100° C. for a 45% € steel, and 250 to 100° C. for —_——- 
a 1.19% C steel. In discussion it is concluded that the magnetic transformation 
4 oyserved is independent of phase changes. 10 references. JLG (10) 
5 
e The Const*tution of lron-rich Fe-Al-C Alloys. F. R. Morrav. Jron & Steel 
N Institute, Advance Copy No. 8, Sept. 1934, 10 pages. Alloys were prepared 
e by first melting Fe and € in an AleOs crucible and then adding Al. The alloys 3 
) produced contained as much as 28% Al. They were heat treated and then studied 

by microscopic and X-ray methods. The following phases were identified: (a) 
“ a-Fe so solution with random distribution or with superstructure corresponding 
f to FesA] or FeAl, (b) austenite containing some Al and C, and (c) a hard 
' and brittle phase €, in which the metal atoms are arranged in a cubic lattice 
( with 4 atoms in the unit cell. In this last phase the Al atoms occupy the — 
y corners of the elementary eube and the Fe atoms the center of the faces. The 
n length of the unit cube varies from 3.73 to 3.77 A. U. The metal composition 
" correspo! to FesAl but it contains also about 4% C. A section of the tentative 
” f diagrain for 1000° C. is shown. JLG (10) 
y Some Aspects of the Pearlitic Structure of a Steel of 0.22% C in the Wire- 4 
y Testing Machire of 5 mm. Diameter (Quelques Aspects de la Structure perlitique 
. d'un Acier a 0.22% de Carbone a |'état de Fil-Machine de 5 mm. de Diamétwe). 
‘ J. Setc! Revue Technique Luxembourgeoise, Vol. 26, July-Aug. 1934, 
) pages 82-:)" When preparing specimens of wire for the testing machine it Was A iN EW 
le observed t the manner of cooling after annealing had some influence on the 
pe structure of the wire; the steei used had 0.22% C, 0.63% Mn, 0.32% Si, qumnae 
\y 0.018% ?. 0.035% 8. The exhaustive mechanical and metallographical examina- 
S$ tions (il rated in micrographs) show that cooling in the furnace produces the H 
: usual —¢ ir structure the appearance of which changes in every’ region | 
examined th C content. Cooling in air changes the appearance of regions with 4 
s 04% a more (C very little and produces a much more cut-up structure in A Combustion Tube A NEW METALLIC 
. regions of about 0.20-0.30% C and somewhat less cut-up in regions with 0.10- 5 G 
’ onal Ha (10) Furnace for all Com- H HEATING ELEMENT 

— m ——2 of Minute Crystals II! (Weber den Mechanismus des 
J. tichgewichtes kleiner Kristalichen. {11.) I. N. Srransxr & R. Katscuew. : : . , : 
W Zeitschri{i fiir physikalische Chemie, Abt. B, Vol. 26, Aug. 1934, pages bustion operations; wit h exceptionally 
h mee. It is shown that the Gibbs-Wulff rule, according to which the central 
n distances during the equilibrium state are proportional to the corresponding specific i i 
) surface energies, coincides with the rule that the ® values must be identical for ceramic refractories E long life. Greatly in- 
n all plane of the equilibrium form (# = separation or splitting-off energy, . ‘ T 
) “Abtrennungsarbeit’”). A summary of those equilibrium forms which have been investigations ; cali- 
'- experimentally determined on face-centered-cubie crystals (Ag) and hexagonal-close- cig M creases the furnace’s 
, packed crystals (Mg, Cd, Zn, Be) is given and the experimental results compared 6 
y with the theory. EF (10) brations of pyro- Pp 
; K-Series X-Ray Emission-Lines of Iron in Several Compounds. SHiInsuKe F dependability for un- 
d a. * GEN a Oxuno. Japonese Journal of Physics, Vol. 9, June 15, meters; heat treating E 
" 34, pages 75-79. The Kas, 2,81, and B’ lines of Fe were investigated by 7 c 
. means of the secondary method for the pure element and several compounds. a R interrupted service. 
“ KB was separated from Kf: in the case of Fe2Os and FeS. Displacement of and experimental op- 
- the KB: lines of the compounds relative to that of the pure element, especially A 
31 in the case of FeSe, and peculiarity in the Ka-doublet were detected. Kz (10) tion - to T Maintenance cost ex- 
Sha the Magnetic Investigation of the Amount of Retained Austenite in Quenched — P 
, eels, | Miwaxrtt Mikami. Kinzoku no Kenkyu, Vol. 11, May 1934, : . U . 

pages 225-250 (In Japanese); Science Reports Tohoku University, Vol. 23, 2300° F. ceptionally low. 
t. 1934, pages 213-241 (In English); Journal Society of Mechanical Engineers, R 
L. Vol. 37, Apr. 1934, pages 217-224. The amount of retained austenite in 
e qwenched steels was determined by the magnetic method. The samples were e 
m made of five Swedish steels containing respectively 0.37, 0.57, 0.85, 1.08 and 
) 127 per cent of carbon. After the specimens had been quenched in vacuum, the 














magnetization curve, I-H, was taken by the ballistic method, from which the 
relation between the saturation value of magnetization and the quenching tempera- b U R A € ra 
ture was obtained. This relation shows approximately the amount of retained 
austenite. Besides, the change of magnetization of quenched specimens during 
heating from room temperature to 600° was determined by a magnetometer, and 
Any found that in tempering a quenched steel, the increase of magnetization below 8 
td due ° the transformation a- -—» #-martensite, and that of higher 
res is due to the decomposition of retained austenite. In the case of a : ° C 

type-eutectoid steel quenched from below the As line, the amount of retained Temperature is controlled between 1100" F. and 2300° F. 
a te is greater than that of the same steel quenched from gamma field. Tn by a regulating transformer. 
; fase of an 0.85 per cent carbon steel, the amount of retained austenite 
mereases with the rise of quenching temperature, reaches a maximum at 900° —* 
eat then decreases. In the case of a hyper-eutectoid steel, the amount of 

tained austenite always increases with the quenching temperature. In the case 

quenching from a temperature below the Acm line, the amount of retained 

enite decreases with the increase of carbon content. The amount of retained TRADS MARE 


nome in quenched steel is principally affected by the concentration of carbon 

‘imma iron, but not by the total carbon in the specimen. KT + Kz (10) 9 

Metallographic study of the transformations of Ni-Cr steel (Etude Metallo i is 

- graphique + gs 

pa 2 mad eee. V. Besmnay & ©. Foscan. a 

‘ m of Czechoslova hemical Communications, Vol. 6, Mar. 1934, 
= 107-115. This is a preliminary report of the general study of special steels HEAT TREATING FURNACES 
45 3 Works. A Ni-Cr steel of the analysis: 0.45% C, 0.567% Mn, 
thier 9:009% P, 0.006% S, 0.88% Cr, and 3.14% Ni has been studied ELECTRIC EXCLUSIVELY 

r three different rates of cooling. 1. A rate of cooling of 0° C. to 340° C./hr. 
2 A in the range of 780° C. to 550° C€. a structure of peariite and troostite. —— -— * > — 
j fate of cooling of 100° C. to 2400° C./hr. produces primary martensite 
region 500° C. to 200° C. and 3. cooling at more than 100° C./hr. 


ud in the interval 350° , is 
JOU C. to room temperature the secondary martensite II is 19 HEVI DU y ELECTRIC C 

Droduced, Martensite I is very unstable. GT™ (10) © 
The Crystal st : ; 

. : ructure of iron. C. A. Epwarps. Mechanical World & 
Engineering Record, Vol. 96, Aug.’ 10, 1934, pages 122-123; Aug. 17, 1934, MILWAUKEE, WIS. 

. Abstract of the William Menelaus Memorial Lecture presente: 

South Wales Institute of Engineers. Kz (10) A ~ 
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The Decomposition of Martensite. Gunnar HAcc. Jron & Steel Institute, 
Advance Copy No. 5, Sept. 1934, 13 pages. Previous X-ray studies of mar- 
tensite are described. From these and from data obtained on quenched steels and 
steels quenched and then reheated to 150 °C. for 30 min. it was concluded that 
cubic martensite (Honda’s 8) does not exist. The structural element described 
as cubic martensite probably consists of tetragonal martensite in which the 
tetragonal symmetry is not observable owing to the low C content. The speed 
of reduction of C content of martensite during low-temperature tempering was 
determined by X-ray methods. The loss of C during a given time is the greater 
the greater is the € content, but the curve of C loss against time cannot be 
expressed by a simple equation. 13 references. JLG (10) 


Crystallization Diagrams of the System Copper-lead-sulphur (Kristallisations- 
diagramme des Systems Kupfer-Biei-Schwefel). W. GuertTLeR & G. LaANnpau. 
Zeitschrift fiir anorganische und allgemeine Chemie, Vol. 218, July 14, 
1934, pages 321-345. In the general diagram Cu-Pb-S which has been fully 
established previously (see same authors, Metall & Erz, 1934, page 169), the 
partial triangle of the spatial diagrams Pb-CueS-Cu and Pb-CueS-PbS were 
developed and the equilibria of all alloys possible discussed. 2 groups of alloys 
are distinguished, one in which the alloy, at the beginning crystallization, consist 
of a single layer only, the other, where they consist of 2 layers of which the 
upper contains cuprous sulphide, little Cu, little Pb, and the lower layer little 
cuprous sulphide, Cu, Pb. Disintegration of the lower layer into a Cu-rich and 
a Pb-rich layer was not observed. Thermal analyses of several alloys are described 
in full. Ha (10) 


Electric Conductivity and Binary Diagrams (Elektrische Leitfahigkeit und Zus- 


tandsdiagramm bei binaren Legierungen). XII!. Formation of Solid Solutions in - 


the System Magnesium-Tin (Ueber Mischkristallbildung im System Magnesium-Zinn). 
G. Grupe & H, Vosskveuver. Zeitschrift fir Elektrochemie, Vol. 40, 
Aug. 1934, pages 566-570. Electric conductivity and thermal expansion, the 
selidus line and the limits of Mg-rich solid solutions were exactly determined; 
conductivity and expansion show similar character, both decreasing steeply in the 
range of solid solutions and having a minimum at MgeSn, corresponding to 33.3% 
Sn; this is the only compound in the system.—XIV. The System Lithium-Thallium 
(Das System Lithium-Thallium). G. Gruse & G. ScHaurFier. IJbidem; 
pages 593-600. The complete Li-Tl diagram was developed from thermal analyses 
and temperature-resistance curves of solid alloys. The existence of intermetallic 
compounds LiTl, LisTl, LisTle, LisTl and LisTl could be determined; all but the 
first are pink to violet. LiTl, LisTle and LisTl can be melted without disintegra- 
tion, at practically the same temperature for all, 448°C. LieTl and LisTl disin- 
tegrate upon melting at 381°C. Ha (10) 


Studies of Phase Changes during Aging of Zinc-alloy Die Castings, !.—Eutec- 
toidal Decomposition of Beta Aluminum-zinc Phase and Its Relation to Dimensional 
Changes in Die Castings. M. L. Futter & R. L. Witcox. Metals Tech- 
nology, American Institute Mining & Metallurgical Engineers, Technical 
Publication No. 572, Sept. 1934, 17 pages. Decomposition of the 8 phase of 
the Al-Zn system was studied with the object of determining its effect on 
shrinkings of Zn-alloy die castings during aging. ‘lhe B phase decomposes in 
less than one week of aging in die castings. This rapid decomposition takes 
place in spite of Cu and/or Mg present in Zn die castings. Alloys containing 
Mg, however, require over 6 weeks for complete decomposition at room temperature. 
The increase in deasity or shrinkage that accompanies the 8 decomposition was 
measured and found to be consistent with the shrinkage caleulated from crystal- 
structure data. Decomposition of the 8 phase cannot be the sole cause of aging 
shrinkage in die castings. Other data obtained on the 8 phase inelude the 
heat of decomposition, and eutectoid temperature, and some applicable for ex- 
plaining the mechanism of decomposition. 17 references. JLG (10) 


Electrode Potentials of the Structural Elements of Aluminum Alloys (Die Elek- 
trodenpotentiale der Strukturbestandteile von Aluminiumlegierungen). G. W. AkI- 
mow & A. S. Otescuxo. Korrosion und Metallschutz, Vol. 10, June 
1934, pages 133-135. The electrode potential is of importance in corrosion. As 
intermetallic compounds determine this behavior, the potentials were determined 
on monocrystals of CuAle, FeAls, MnAls, MgeSie and NiAls against a 3% Natl 
solutéon; intermetallic compounds have higher potentials than solid solutions of 
the same system. The results are given in 2 tables. Ha (10) 


Affinity of Phosphorus for Iron (Ueber die Verwandtschaft von Phosphor zu Eisen). 
/, Franke, K. Messer & R. Juza. Zeitschrift fiir anorganische und 
allgemeine Chemie, Vol. 218, July 14, 1934, pages 346-359. Of the fairly 
great number of assumed iron-phosphides, only the 2 lower phosphides FesP 
and Fe:P and the 2 higher FeP and FePs could be established, the latter 2 
without certainty. Their properties and characteristics, density, X-ray diagram, 
and thermal behavior, were investigated. Ha (10) 


Neumenn Bands in 18-8. Francis B. Forry. Metal Progress, Vol. 26, 
Sept. 1934, page 42. Shows Neumann bands produced in 18-8 by shock of 
explosion. WLC (10) 


Equilibrium Relations in Aluminum-nickel Alloys of High Purity. Wrtr1am L. 
Fink & L. A. Writer. Metals Technology, American Institute Mining 
& Metallurgical Engineers, Technical Publication No. 569, Sept. 1934, 
11 pages. The portion of the equilibrium diagram for high-purity Al-rich alloys 
containing up to 18% Ni was determined. In this region the phases are the 
Al-rich solid solution and NiAls. There is a eutectic at 639.9 °C. and 5.7% Ni. 
The liquidus at 18% Ni is at about 820 °C. At the eutectic temperature the 
solid solubility of Ni in Al is 0.05%; at 500 °C. it is 0.005%. Alloys can be 
age hardened, as is suggested by the curve of salid solubility. 7 references. 

JLG (10) 


Fe-Pt Alloys. Curie Point and Magnetic Moments (Les Alliages Fer-Platine. 
Point de Curie et Moments Magnétiques). Maurice FaLtor. Comptes Rendus, 
Vol. 199, July 9, 1934, pages 128-129. Up to 3.7 atomic % Pt, alloys of 
Fe-Pt have same Curie point as Fe. As % Pt increases, alpha to gamma trans- 
formation occurs at higher temperature than gamma i. alpha. The mean atomic 
moment increases as Pt content increases and reaches a maximum at 12.5% Pt. 

FHC (10) 


The Weissenberg Reciprocal Lattice Projection and the Technique of Interpreting 
Weissenberg Photographs. M. 3. Buercer. Zeitschrift fiir Kristallographie, 
Vol. 88, Aug. 1934, pages 356-380. In English. The form of the reciprocal lat- 
tice line curves on Weissenherg photographs is derived for (1) X-ray beam in- 
clined 8 = w to the rotativn axis, (2) X-ray beam normal to the rotation axis. 
For the former case a curve form template is constructed and its use in indexing 
a film is discussed And the most convenient design of Weissenberg apparatus for 
making use of an inclined beam is described. EF (10) 


Classification of Alpha tron-nitrogen and Alpha tron-carbon as Age-hardening 
Alloys. Joun L. Burns. Metals Technology, Aug. 1934, American I[nstt- 
tute Mining & Metallurgical Engineers, Technical Publication No. 556, 
20 pages. Age-hardening efiects of C, N, and © are considered and it is sug- 
gested that C is effective in precipitation hardening of ordinary steels quenched 
from below Ax, N is effective in weld deposits, and that 0 plays no significant 

in hardening. Accurate X-ray measurements indicated that both N and C 
in solution in @ Fe increase lattice parameter. On age hardening, lattice para- 
meter remains unchanged. The change in properties on age hardening Fe contain- 
ing N and C were determined. From the behavior it was concluded that Merica’s 
knot theory serves to explain hardening by N and C in a Fe. 18 yee 

(10) 
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Studies on the Transformation of Metals by Secondary Electron 
KazuMA HAYAKAWA. Kinzoku no Kenkyu, (In Japanese) Vol 1l, Ma 
1984, pages 219-224; Science Reports, Tohoku University, Vol. 22°19 4 


Emission, 


1933, 


pages 934-957. In English. New methods of studying the transformation of metals 


were investigated and proved to be successful: (a) a method of measuring the se 
ondary electron emission excited by the thermionie cu:rent at various temperatur “4 
(b) a method of measuring the ionization current at various temperature ‘at 
the As transformation of iron, secondary electron emission is independent of i 
velocity of the primary electrons. During the As transformation of iron, tt 
variation of the secondary electron emission with respect to the course of the 
same current above the critical point is continuous; it changes sign above and 
below a certain value of the primary excitation voltage, called the “critical 
voltage.”’ In nickel, cobalt, and iron-nickel alloys, secondary electro: emission 
shows a similar change in the range of the magnetic transformation. By measur. 
ing the intensity of ionization current in an evacuated tube, which contains a 
minute quantity of hydrogen gas, at various temperatures it was observed that 
the ionization current makes also a characteristic change at the A; transformation 
point and also in the range of magnetic change. KT (10) 

Gradual Transition and Critical Point Between Two Solid Phases (Stetiver Uber. 
gang und kritischer Punkt zwischen zwei festen Phasen). U. Denuincer. Zeit. 
schrift fiir physikalische Chemie, Abt. B, Vol. 26, Aug. 1934. D , 343- 
352. X-ray investigations of transformation kinetics of solid metallic ptases re- 


vealed in practically all cases a gradual transition between different crystal lat- 
tices. The problem whether these gradual transitions are possible in thermodynamie 
equilibria is theoretically discussed with reference to the cubic —> tetragonal 
transformation of the superstructure in AuCu. Based on previously investigated 
electron arrangements in this alloy, it is derived that the connecti vetween 
the regularity of the atom distribution and the tetragonal axial ratio must de 
pend on the pressure. The evaluation of the thermodynamic equilibrium whereby 
the introduction of an entropy factor depending on the lattice symmet ecomes 
rather important) showed that an unsteady transition takes place at | ssures 
and a gradual transition prevails at high pressures and that a critical po lust be 
expected in between. This steady transition is a so-called phas: ge of 
secondary order. (10) 
Mechanism of the Grain Refinement of Alloys by Peritectic React JUN 
Asato. Kinzoku no Kenkyu, Vol. 11, July 1934, pages 31 ” Tn 
Japanese. By the microscopic observation of periteetic alloys and a 1 the 
theoretical consideration of the peritectic reaction, it has been conclud it the 
peritectic reaction takes place suddenly—like supercooled molten meta that 
during the peritectic reaction the dendritic primary crystal is disint: into 
many fragments by the liquid which lies in the interstices and as thes: igments 
behave: as separate nuclei for each peritectic crystal, the grain size « latter 
becomes. very fine. [ (10) 
Ternary System Magnesium-zinc-calcium (Sur les alliages ternaires s\agnesium- 
zinc-calcium). RENE Paris. Comptes Rendus, Vol. 197, Dec. | 1933, 
pages 1634-1636. See Metals & Alloys, Vol. 5, July 1934, page MA 351. 
OWE (40) 

The Influence of Diffusing Elements upon the Alpha-gamma Inversion of tron. 
Ww. Jones. lron & Steel Institute, Advance Copy No. 7, Sept. 1934, 
9 pages. Alloys that diffuse into Fe may be classified according to w er they 
inhibit or extend the y modification. Behavior of the 2 classes during diffusion 
above and below the As point are described. By observation of diffusio indaries 
formed with pairs of alloys of known compositions the limits of the Op can 
be established. By this method the loop at 1150 °C. was fixed at 15% AS, 
4.25% Sb, and 17.5% Zn. It is suggested that there is a relationship between 
the heat of oxidation of a metal and its influence on the a-y inversion in Fe. 
12 references. JLG (10) 


An X-Ray Study of the Binary Alloys of Silicon with Silver, Gold, Lead, Tin, 
Zinc, Cadmium, Antimony and Bismuth. Eric R. Jette & Emery B. Gepert. 
Journal of Chemical Physics, Vol. 1, Nov. 1933, pages 753-755. Si of ex- 
ceptional purity (99.79% Si, .027% Fe, .008% Al, .014% Ca, .004% C, .002% 
Oz, .1% Ne and trace of He) was melted in 2 different ways with Ag, Au, 
Pb, Sn, Zn, Cd, Sb, and Bi and the lattice constants of the binary alloys were 
measured. It is shown that the lattice constants of the elements in these alloys are 
practically identical with those of the pure elements. This fact leads to the inter- 
pretation that mutual solubility of the elements ‘n these alloys occurs to only 
a very slight extent, namely .2% Ag in Si, .5% Sb in Si. It is further observed 
that Si forms no compounds with any of these elements. Attention is called to 
the fact that Si has been observed to form compounds with all of the first 20 
elements of the periodic system except its immediate neighbors Al and P, the 
rare gases and the 2 alkali metals Na and K. Of the metallic elements remaining 
in the periodic system, compound formation or extensive solid solution may be 
expected only in the alloys with transition elements with the atomic numbers 
21-28, 39-46, 57-78. The only thoroughly established exception to this state- 
ment is Cu and it has been observed that this element in alloys sometimes exhibits 
the behavior of a transition element. WH (10) 

Intermetallic Solid Solutions. Eric R. Jette. Metals Technology, Avs. 
1934, American Institute Mining & Metallurgical Engineers, 17 echnical 
Publication No. 560, 16 pages. It is assumed that chemical and physical re- 
quirements that must be fulfilled by solvent and solute atoms or molecules to 
enable solutions to obey Raoult’s law are identical with those required for the 
additivity law of Vegard to hold for solid solutions. A study of the results of & 
number of accurate determinations of lattice constants in intermetallic systems 
where extensive ranges of solid solution occur shows that while a number 
solutions obey the additivity law, positive and .egative deviations are of fre- 
quent occurrence and considerable magnitude. The effects of change of coordination 
number and superstructure formation on lattice constants are considered, _and the 
mutual effect of unlike atoms in the solid state upon the effective atomic radius 
is briefly discussed. 42 references. 4 (10) 

Use of Reflected Polarized Light in the Study of Inclusions in Metals. S. L. 
Hoyt & M. A. Scuem. Metals Technology, American Institute Miata 
& Metallurgical Engineers, Technical Publication No. 567, Sept. 192%. i! 
pages. The polarizing microscope can be used for the identification of optically 
active, glassy, and crystalline inclusions in steel. Inelusions of the globular = 
of silicates show an optical cross whether large or small when one 
erossed nicols. The identification of certain types of inclusions is discuss rn 
some detail and many micrographs ‘ontrasting ordinary observations with he 
using polarized light are shown. AlsO3 particles can be readily one 10) 
is easy to determine whether or not Als03 and silicates contain FeO. JLG sat 

Nature of a Solid Solution, K. Honpa. Metal Progress, Vol. 26, Se: 
1934, pages 42-43. Density of 4.5% Al-Ag alloy discussed. Experiment cattle? 
sults check within 0.3% density calculated from known displacement « (10) 
by Al in solid solution. ? Eisen 

Powder Photograms of a New tron Carbide (Pulverphotogramme eines -— — 
karbids). Gunnar HAcc. Zeitschrift fiir Kristallographie, Vol. Soe, 
1934, pages 92-94. In the introduction the latest findings of og - 
Gluud, von Otte & Richter, Hofmann & Groll, Bahr & Jessen on “whe 
existence of unknown Fe-carbides (FesCs, FeaC) are ey at 225°C. 
X-rayed a preparation secured by treating Fe with CO for 430 BR 
The new lines obtained probably belong to an Fe-carbide of the | methe mee 
At higher temperatures the amount of FesC increases at the bagel cay 
carbide. On heating in vacuum at 500°C. the new lines vanish _e @ 
reflections remain. It is not impossible that this new carbide ee oe during 
during the d<cumposition of martensite and austenite and ~ the lines of tbe 
the formation of cementite from Fe and C. Hagg did not det EF (10) 
new carbide during aonealing of quenched C steels. 
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The Habits and Laws of Decomposition of Supercooled Solutions, with Special 
Regard to Austenite. G. B. Upton. Transactions American Society for 


Metals, Vol. 22, Aug. 1934, pages 690-727. A new Fe-Si equilibrium diagram 


js presented keeping @ and 8 phases distinct, which better explains the properties 
and: structures of these stecls. The temperature lag before pearlite is formed 
yaries with the cube root of the cooling rate. Methods of controlling the lag in 
supercooling of austenite are described. With discussion. WLC (10) 

Graphical Determination of the Various Parts of Cementite and Ferrite in the 
Non-Carbon Diagram (Die graphische Bestimmung der verschiedenen Zemeritit-und, 
Ferritanteile im Eisen-Kohlenstoff-Diagramm). H. Unuitrzscu. Die Giesserei, 
Vol. 21, July 6, 1934, pages 281-282. The method of Sauveur for the 
graphical evaluation of the Fe-C diagram is explained and modified in such manner 
that the accuracy is increased and the shares of the different Fe carbides in 
the structure for any C content can be read directly. Ha (10) 


Spherical Al-Fe-Si Eutectic Precipitated in Pure Aluminum (Uber kugelférmig 
ausgeschiedenes Al-Fe-Si-Eutektikum in Reinaluminium). H. R6uRIG : 
KApernick. Metallwirtschaft, Vol. 13, Aug. 24, 1934, pages 591-593. 
While examining pure Al, containing 0.10% Fe and 0.10% Si, a new micro- 
scopic constituent was found, spherical in shape, with a maximum dia. of .03 mm. 
It occurs inside the grains, irregularly distributed, and is not elongated in thin 
sheets. By remelting and very slow cooling it disappears. When an Al alloy 
containing 1.92% Si and 1.96% Fe is cooled rapidly or slowly from the molten 
condition, needle shaped AleFeeSia and Si are formed at the grain boundaries. 
But if this alloy is annealed at 600° or 620° C. and then quenched, the small 
spherical eutectic constituent is formed inside the grains, similar to that obtained 
in pure Al without annealing. The eutectic is formed while the alloys pass from 
the liquidus to solidus, providing the cooling rate is fast enough. CEM (10) 


Reciprocal Miscibility of Alloys of Copper and of Lead (Miscibilité réciproque 
des Alliages de Cuivre et de Plomb). A. Ricarp & H. ACKERMANN. Cuivre 
et Laiton, Vol. 7, June 30, 1934, pages 275-278. Failures which were experi- 


enced earlier periods of the use of Cu-Pb alloys must be attributed to insuffi- 
cient knowledge of their properties. Present methods permit producing homogeneous 
alloys ch are excellent antifriction metals. Melting and heat-treatment prac- 
tice is discussed and illustrated by photomicrographs. Ha (10) 

Smoothing and Etching, Rapid Metallographic Methods. H. B. PutLstrer. 
Metal /’rogress, Vol. 26, Aug. 1934, pages 31-34. Describes and illustrates 
with micrographs technique of rapid hand preparation of microspecimens on moist 
pat or pile of abrasive. Light etching of the surface during this smoothing 


operation is effective in more rapid preparation of a suitable surface. WLC (10) 
Idea! Magnetization of a Crystal of tron (L’Aimantation Idéale d’un Cristal de 


Fer.) EPHAN Procopv. Comptes Rendus, Vol. 199, July 9, 1934, pages 
126-12 Ideal magnetization is defined as that acquired by a ferromagnetic sub- 
stance jected to a constant magnetizing force with the addition of an AC 
magnetic field having an amplitude falling cff to zero. Under these conditions 
the coerive foree of a single Fe crystal tends towards zero. Derivation shown 
from e sions of ideal permeability and laws of alternating currents. FHC (10) 

Simila:'ty Between Abnormality and Aging. A. Portevin. Metal Progress, 
Vol. 26. Sept. 1934, pages 38-39. Similarity of influences causing abnormality 
of struc ure and aging effects are cited. Studies of these influences make pos- 
sible, idequate treatment and alloy addition, production at will of required 
grain s normality and stability. WLC (10) 

Effect of Quenching Strains on Lattice Parameter and Hardness Values of High- 
purity Aluminum-copper Alloys. ArtHur Puititips & R. M. Brick. Metals 
Techn y, American Institute Mining & Metallurgical Engineers, 
Techni Publication No. 563, Sept. 1934, 19 pages. Although Cu decreases 
lattice p.rameter of Al, some Al-rich alloys containing Cu have a parameter larger 
than the: of pure Al. Alloys containing 2.4, 5.46, and 15% Cu were prepared, 
given different heat treatments, and their lattice parameters determined by the 


back-reflection method. After a rapid quench from precipitation-treatment tem- 
peratures the parameter was greater than that of pure Al. The increased parameter 
cannot be attributed to strains introduced by the precipitation of CuAle. It can 
be explained by quenching strains, for the larger specimens in which larger 
quenching strains were introduced had the Jarger lattice parameters. The speci- 
mens with a large lattice parameter hardened on aging while those with normal 
parameters did not. Parameter values were larger with increasing specimen size, 
With increase in rapidity of cooling, and with increased Cu content of Cu in 
solid solution. Experiments with Al foil over the Al-Cu alloys proved that only 
the outer 0.004” of the specimen influenced the X-ray patterns when Cu 
tadiation was used. 8&8 references. JLG (10) 


Growth of Metal Crystals in Metal Vapor. JI!. (Das Wachstum von Metallkris- 
tallen im Metalidampf. 111). M. Straumanis, Zeitschrift fiir physikalische 
Chemie, Abt. B, Vol. 26, July 1934, pages 246-254. The third instalment (See 
Metals & Alloys, Vol. 3, May 1932, page MA 126; Vol. 5, Feb. 1934, page 
MA 45 LA7) reports on sublimation tests with Mg below its melting point and 
at pressures ranging from 0.001-360 mm. Hg. The experiments were carried 
out in an atmosphere of He. Previous sublimation tests on Cd are supplemented 
and the phenomena of crystal growth observed with the 3 close-packed hexagonal 
metals (Mg, Zn, Cd) are summarized. The theory of homopolar crystal growth 
advanced by Kossel and Stranski could be verified on Mg whose crystals were 


distinguished by the (0001), (1010) and (1011) planes. Mg crystals can be 
deformed quite easily. The slip phenomena correspond to those noticed on Zn. 
orientation of the erystals with respect to the Fe carrier is chaotic. Under 


certain testing conditions Fe erystals can be secured showing the (0001), (1010) 
and (1011) planes. EF (10) 


The CuoMg phase in the Copper-Magnesium System. V. G. Seperman. 
London, Edinburgh, & Dublin Philosophical Magazine & Journal of 
Science, Vol. 18, Aug. 1934, pages 343-352. Renewed investigation into the 
question of a homogeneity range in the neighborhood of and in the CueMg phase 
Proved its actual existence. The parameters of the a and 8 phases in the (a + f) 
tegion and of the B phase in the (8 + ‘y) region were determined in, the 
temperature range 380° to 600° €. The saturation composition of the a phase 
Varies greatly with temperature. Ha (10) 


Measurement of the So-called Crystallization Force. Preliminary Report (Vor- 
Mitteilung iiber die Messung der sogenannten Kristallisationskraft). 
Scnusnixow. Zeitschrift fiir Kristallographie, Vol. 88, Aug. 1934, 
pages 466-469. A dynamometer has been constructed with the object of deter- 
mining the crystallization force of growing crystals. The same principle was 
Prcusly used by Correns (Sitrungsberichte der Preussischen Akademie der 
issenschaften, Physikalisch-Mathematische Klasse, 1926, Vol. 11, page 1) 

_ ? Measured the force with which a growing crystal pushes along an object placed 
m its path. EF (10) 
PB ng Deformation Lines in Alpha Brass. Cart H. Samans. Journal Insti- 
af ¢ of Metals, Vol. 55, 1934 (Advance Copy), 5 pages. A microscopic study 
10:30 brass single crystals of 2 different orientations which had been 
at det 50% in thickness by cold rolling revealed the presence of many lines 
tions pation. X-ray examinations, by the Davey-Wilson method, of the orienta- 
in the rolling plane showed that the markings were mechanical twins 
Parallel to octahedral planes. JLG (10) 


yttious Forms of Graphite and Cementite in Cast Iron Rotanp MuitscHe. 
toma! Progress, Vol. 26, Sept. 1934, page 45. Defines and classifies various 
of graphite and cementite according to time and manner of an ie) 
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PROPERTIES OF METALS & ALLOYS (11) 


The Economic Selection of Metal Parts in Product Design. TL. H. Morin. 
Product Engineering, Vol. 5, Oct. 1934, pages 372-374. Iliustrations by several 
examples of small parts that not only proper selection of a material for a 
given purpose, but also full utilization of its useful properties is needed for an 
efficient and economic product. Ha (11) 


Vibrations Produced in Bodies by Contact with Solid Carbon Dioxide. Mary 

- Watter. Proceedings Physical Society, Vol. 45, Jan. 1933, pages 101 
116. The Production of Sounds from Heated Metals by Contact with Ice and 
Other Substances, Vol. 46, Jan. 1934, pages 116-123. Loud notes can be 
produced by bringing metal bars having natural vibrational frequencies varying from 
1000 to 15000 c.p.s. in contact with solid COs. This phenomenon apparently 
depends on the sublimation of the C02 and the production of considerable gaz 
pressures when it is brought into light contact with the metal. Soft notes can 
also be produced by bringing metal bars heated to suitable temperatures into 
contact with such substances as ice, camphor, iodine, oxalic acid, and ammonium 
phosphate. JCC (11) 


Compression Tests with Structures of Composite Sections of Small Cross- 
section (Knikproeven van constructies van samengestelde doorsnede met geringe 
slankheid). M. G. Drizssen. De Ingenieur, Vol. 49, May 4, 1934, pages 
A160-A162. Diagrams taken under compression tests of slender rods indicate 
that after exceeding the compression limit a sudden collapse follows in all members 
of the composite section. In general, it is stated that the ultimate strergth 
under tensile stress corresponds to flow limit under compression stress. Ha (11) 


Wear of Metallic Materials through Rubbing Oxidation (Die Abnutzung von 
metallischen Werkstoffen durch die Reiboxydation). Max Finx. Die Chemische 
Fabrik, Vol. 7, March 21, 1934, page 96. When steel, pure Fe, Cu or Ni are 
tested on an Amsler wear testing machine in an atmosphere of O or in air 
considerable wear takes place, but when they are tested in N there is hardly 
any wear. The dust resulting from wear contains Fes04 and FesQs, CuO and 
CuO, NiO and higher oxides. Soft Fe and Cu wear also in N, but much less 
than in air. The pressure cold works the crystals on the surface of the metal 
and causes them to be temporarily very active chemically. It is possible that a 
thin oxide layer forms which is removed by wear, then another oxide layer forms, 
ete. In N no oxide layers form and wear proceeds more slowly. Covering with 
oil does not eliminate wear completely, due to dissolved 0 in the oil. Colloidal 
graphite in the oil improves wear resistance, the graphite forming a protective coat- 
ing on the metal. Fatigue breaks may be caused by wear oxidation, as it proceeds 
along grain boundaries. CEM (11) 


Studies on Red Cast Brass for the Establishment of a Basic Classification of 
Non-Ferrous Ingot Metals for Specification Purposes. C. M. Saxrcer, Jp. 
Transactions, American Foundrymen’s Association, Vol. 5, June 1934, pages 
67-96. See Metals & Alloys, Vol. 5, Sept. 1934, page MA 456. CEJ (11) 


Electrical Resistance Materials (Uber elektrische Widerstandswerkstoffe). iA. 
Scuuuze. Zeitschrift fiir Metalikunde, Vol. 26, June 1934, page 140. 
Roundtable discussion. See Metals & Alloys, Vol. 5, Sept. 1934, page MA 456. 

FNR (11) 

The Measurement of the Viscosity of a Molten Metal by means of an 
Oscillating Disc. VaucHan H. Srotr. Proceedings Physical Society. 
Vol. 45, July 1933, pages 530-544. Includes discussion. The theory of the 
logarithmic decrement method of determining the viscosity of molten metals by 
the use of an oscillating disc js investigated, and the corrections necessary at 
high temperatures discussed. The apparatus must be calibrated on molten metals 
having closely similar viscosities and densities to those under investigation. Using 
an alumina disc, the viscosity of molten tin was determined over the temperature 
range 238-800° C. No discontinuity was found in the viscosity-temperaiure curve 
over this range. JCC (11) 


A Photographic Method of Deriving the Optical Constants of the Metals. S. E. 
Witiiams. Proceedings Physical Society, Vol. 45, Jan. 1933, pages 49-66. 
A method is described of determining the optical constants of metals. Gratings 
ere ruled from thin films which have been deposited on glass in vacuo, and measure- 
ments are made by a photometric method of the intensity ratio of the central 
reflected and the first principal diffracted images, using light plane polarised both in 


and perpendicular to the plane of incidence. With spluttered platinum films, using 
the yellow doublet of the mercury arc, the values found were k — 1.40 and 
a = ELT. JOC (11) 


Non-Ferrous (lla) 
A. J. PHILLIPS, SECTION EDITOR 


Special Alloys (Speziallegierungen). Zeitschrift fiir die gesamte Giesserei- 
praxis, Vol. 55, June 24, 1934, page 268; July 8, 1934, page 290; July 22, 
1934, page 310. In these instalments on special alloys are discussed ecomposi- 
tion, properties and application of (1) Harder-McFarland alloys (corrosion-resistant 
Ni- Cr- Cu alloys) (2) Harpers metal, containing 43.8% Bi, 26% Sn, 25% Pb, 
6.2% Cd, (3) Hardit, heat resisting Ni-Cr alloys of varying composition, (4) 
Haynes metal, corrosion and heat resisting Co- Cr- W alloys, (5) Hauvels bronze 
a Pb bronze with 86% Cu, 14% Sn + Pb, (6) Helmet bronze, (7) Hélouis Pt 
bronze varying in composition according to application, as for metal parts of 
telescopes, for scient‘!ic instruments and other utensils, (8) Heyne-Biddery alloy, 
an alloy containing {8% Zn, 1.5% Cu, .4% Pb and .1% Sn, (9) Everdur, an 
acid-proof Cu-Si alloy, (10) Helumin a light metal alloy containing 95% Al, 
1.5-2% Cu, .5-1% Mn, .5% Sn and 1.5% metals of the Fe group, (11) Hibbo 
an English Fe bearing Al bronze, (12) Hiduminium a group of English complex 
Al alloys, (12) Hiorn metal a German Ag alloy with 46% Cu, 20% Zn, 34% 
Ni, (13) Hipernick an American electric resistance alloy, (14) Hohenzollern 
bearing alloy a German bearing alloy developed during the World War, (15) Erhardt’s 
type metal a Zn rich substitute type metal used in Germany during the World 
War, (16) Eureka, a resistance alloy containing 55% Cu, 45% Ni, (16) Eutectal 
an Al rich light metal developed in France. YN (11a) 


Anti-Friction Metals; Their Composition, Structure, etc. Commonwealth 
Engineer, Vol. 20, July 1, 1933, pages 363-367. Sn-base and Pb-base anti- 
friction lining materials are considered with emphasis on their microstructure 
and of the fundamental properties of an anti-friction alloy. Considered entirely 
on their anti-frictional properties, the Pb-base babbitts appear superior to the 
Sn-base range. If a bearing is highly loaded jn relation to its size, a high Sn-alloy 
is desirable, whereas for much slow speed work and less heavily loaded bearings, a 
Pb-base one may be employed and is more economical. 11 formulae covering the 
friction laws at high speed and frictional force at constant speed and constant 
load are set forth. WH (lla) 


The Conductivity of Copper Castings. Lyatt ZicKxricx. General Electric 
Review, Vol. 37, Apr. 1834, pages 187-190. Deoxidation to insure sound 
castings often leaves residual <clements in the Cu which harm the conductivity. 
Cleanliness and purity of the Cu are also important factors. Elements which 
combine with O2 and are insslubie, sr soluble in Cu only to a slight degree, 
produce the least effect apon electrical conductivity. Molten Cu will rapidly 
absorb O02 from the atmosphere; care must be exercised in pouring the metal. 
Best conductivity results were obtained when calcium boride, calcium, or boron 
carbide were used. CBJ (11a) 
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Ferrous (11b) 


KE. S. DAVENPORT, SECTION EDITOR 


The Physical Properties of tron-Aluminium Alloys. C. Syxes & J. W. 
BaMpryipe. Jron & Steel Institute, Advance Copy No. 12, Sept. 1934, 22 
pages; lron & Coal Trades Review, Vol. 129, Sept. 14, 1934, pages 375- 
377 (abstract). Fe-Al alloys were prepared by melting low-C Fe or steel with 


commercial Al in high-frequency furnaces holding 10 lb. and % ton. The Fe 
was melted, deoxidized with Fe-Si and Fe-Ti, fluorspar added, and then the Al 
added. In order to produce ingots with good surfaces the molds were filled 
with a material that would yield both C and Cl such as CCla vapor; this pre- 
vented laps. Alloys containing more than 17% Al could not be worked at any 
temperature. Alloys containing 5% or less Al could be worked either hot or cold, 
and those containing from 5 to 16% Al could be worked hot but not cold. 
Mechanical properties of wrought alloys were determined. Alloys with 5% Al or 


less are ductile but all others were brittle as judged by the tensile test. The 
Brinell hardnegt increased to 286 at 12% Al; the Izod impact resistance fell 
from 10% ft.-lb. with 3.3% Al to 3 ft.-lb. with 7.6% Al. Short-time high- 
temperature tests were made. Alloys containing up to 5% Al were drawn into 
wire. Physical properties determined were coefficient of expansion, specific heat, 
density, thermal conductivity, and electric resistivity. Corrosion tests made with 


a salt-water spray and with boiler water showed that alloys containing between 10 
and 15% Al were considerably more resistant to atmospheric corrosion than 


pure Fe. Resistance to oxidation at different temperatures was also studied. The 
results indicated that for freedom from scaling at 900 and 1000 °C. over 6% Al 
was required, at 1100 °C. over 9%, ana at 1300 °C. over 11%. 8 references. 


JLG + Ha (11b) 

Present State of Malleable Cast lron Manufacture (Etat actuel de la Fabrication 
des Fontes Malleables). Leon Guittet. La Technique Moderne, Vol. 26, 
June 1, 1934, pages 365-372; July 1, 1934, pages 445-452. In the Ist article, 
principles of manufacture of white heart and black heart malleables are explained 
as well as factors which are involved in the 2 types. Manufacture of black heart 
malleable is described at length and melting apparatus as well as annealing ovens 
are illustrated. It is pointed out that rotary melting furnaces are used more 
and more in the manufacture of malleable cast Fe. In the second article the 


author points out that properties of white heart malleable are much less known. 
He gives as follows properties on test bars of 10 mm. diameter: Tensile strength 
35-40 kg./mm.?. Elongation 2.5-3.5% on 75 mm. In the last section of the 
article, applications of the 2 types of malleable iron are reviewed. FR (11b) 


Magnetic Behavior of Cold Rolled iron-Nickel A'loys Due to Precipitation Hard- 
ening (Development of tIsoperms) (Magnetisches Sonderverhalten kaltgewalzter 
Eisen-Nickel-Legierungen, durch Ausscheidungshartung. (Entwicklung der Isoperme).) 
O. Dant & J. PFAFFENBERGER. Metallwirtschaft, Vol. 13, July 27, 1934, 
pages 527-530, Aug. 3, pages 543-549, and Aug. 10, pages 559-563. The mag- 
netic properties of Fe-Ni alloys, with and without the addition of Cu, were in- 
vestigated in an attempt to find an alloy, for use in long distance telephony, whose 
permeability does not change with the strength of the field current. Such an 
alloy is called ‘“‘isoperm.” The alloys ranged from 90%Fe, 10%Ni to 35%Fe, 
65%Ni, with Cu additions up to 20%. Permeability, coercive force, retentivity, elec- 


tric resistance, and hardness were determined on the slowly cooled. quenched, and 
quenched and drawn alloys, after various degrees of cald working. The results 
are shown in numerous graphs. It was found that when the limit of solubility 


in the Cu-Ni-Fe system is passed, fundamental changes take place in the effect 
of cold working on the magnetic properties. These changes occur in al] three 
conditions of heat treatment, but no unusual change in properties occurs in the 
quenched alloys when the solubility limit is passed if they are not subsequently 
cold worked. By varying the heat treatment, properties may be varied to suit 
the desired purpose. The best suited alloy is one consisting of a solid solution 
obtained by quenching, capable of being hardened by precipitation. Additions of 
Al, Ti, and Be, instead of Cu, were also investigated without promising results. 
Theoretical aspects of the magnetic changes and their relation to structural 
changes are discussed at length. The authors believe that the isoperm behavior 
is due to precipitation during cold rolling but state that absolute proof of this 
is still lacking. CEM (11b) 


Steels for Die-casting Dies. Sam Tour. Metals Technology, American 
Institute Mining & Metallurgical Engineers, Technical Publication No. 
568, Sept. 1934, 16 pages. The properties required in steels used for die-casting 
dies are discussed. Steels must be machineable, must not soften at too low & 
temperature, must have high resistance to heat checking, must have a certain 
hardness, must not be subject to cleavage cracking, must resist the solvent action 
of molten Al, must be clean, and must be reasonably priced. Properties at elevated 
temperatures are important because dies may be heated to 800-900° F. or higher. 
Results of laboratory tests on several die steels are given. Tests include hardness, 
impact resistance at elevated temperatures, and change in dimensions on heat treat- 
ment. Alloying elements in the steels tested include Si, Ni, Cr, W, Mo, V, and 
Co. A steel containing 0.34% C, 0.33% Mn, 0.96% Si, 5.11% Cr, 5.36% W, 
and 0.50% Co had high impact resistance at all temperatures. JLG (11b) 


High-Quality Cylinder Gray tron (Hochwertiger Zylindergrauguss). H. Rern- 
INGER. Automobiltechnische Zeitschrift, Vol. 37, Sept. 10, 1934, pages 441- 
453. Requirements of cylinder castings, structure, chemical composition and treat- 
ment of the material are discussed. Cylinder castings should possess sorbitic or 
pearlitic structure in which little graphite in fine flakes is embedded. Ni and Cr 
may or may not be absent. P up to 1% is desirable in the form of steadite. 
The combined (C+-Si) content for automobile cylinder blocks should be 4.8-5.3%. 
93 references. Ha (11b) 


Properties of Nickel Alloy Cast trons and Their Special Application in Petroleum 
Production Equipment. O. B. J. Fraser & J. S. Vanicx. Oil Weekly, 
Vol. 73, May 28, 1934, pages 32-42. Paper read before the Mid-Year Meeting of 
the American Petroleum Institute, Division of Production at Pittsburgh, May 23, 


1934. See Metals & Alloys, Vol. 5, Oct. 1934, page MA 494. Kz (11b) 


Ageing Changes in Nitrided Steel. Epwarn G. Hersert. Jron & Coal 
Trades Review, Vol. 129, Aug. 3, 1934, page 159; Engineering, Vol. 137, 
June 29, 1934, page 745: Iron & Steel Industry, Vol. 7, June 1934, page 
307. From paper read before the Iron and Steel Institute, June 1934. See 
Metals & Alloys, Vol. 5, Sept. 1934, page MA 358. Ha+LPM+CEJ (11b) 


Some Effects of Cold-Rol!ing on the Intergranular Corrosion of the 18-8 Stain- 
less Steels. E. C. Rowrason. Engineering, Vol. 138, Aug. 3, 1934, pages 
131-132; Jron & Steel Industry, Vol. 7, June 1934, pages 303-304. From 
paper read before the Iron & Steel Institute, June 1934. See Metals & Alloys, 
Vol. 5, Sept. 1934, page MA 458. LFM+CEJ (11b) 


Conductivity of Pure Iron. Engineer, Vol. 157, June 22, 1934, page 638. 
Brief comment on paper read by R. W. Powell before the Physical Society, June 
15, 1934. LFM (11b) 


Magnetic Materials. I. C. Pezrit. Bell Laboratories Record, Vol. 13, Oct. 
1934, pages 39-44. Description of characteristics of magnetic materials required 
for electric machinery, telephone and telegraph apparatus, as determined by com- 
position. Ha (11b) 
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Some Experiments on Rolling Carbon and Manganese Steeis with 
Mechanical Properties. K. F. Staropusov. Domes, No. 5, 1924 
(In Russian). Steel of SAE 1055 type, in the hot 
variation in physical properties. Normalizing solved the problem. Heats with 
0.35-0.50% C and 1.3-1.6% Mn gave promising results with regard to mechanical 
properties. (11b) 
Heat Treatment for Grain Size in Cast Steel. C. E. Sims.” Metal Progre 
Vol. 26, Sept. 1934, pages 22-27. Fine grained castings are found to be funn 
than coarse grained castings although the latter are more readily machinshl 
Toughness may be adversely affected by improper heat treatment WLC (1b) 
Alloy Steels. Classification and Uses (Les aciers spéciaux. Classificati 
emplois). L. Persoz. Génie Civil, Vol. 105, Aug. 1934, pages 165 168, 18e 
190. Summary of the properties of alloy steels. Changes produced by addition 
of given elements are emphasized. JDG (11h) 


lron-Cobalt Alloys. G. A. Kersatt. Bell Laboratories Record, Vol. 13 
Sept. 1934, pages 10-11. Fe-Co alloys with 50% Co show particularly | good 
magnetic properties but are too brittle for cold-rolling into thin sheets Addition 
of not more than 2% V improved mechanical properties without impairing magiaite 
qualities. ‘Va (11b) 
_ Selecting Alloy Steels for High-Temperature Service. Product Engineeri 
Vol. 5, Oct. 1934, pages 384-385. It is pointed out that propertie: at wae 
temperatures are usually not indicative of high-temperature properti, Chashaies 
istics of alloy steels with Ni, Cr and Mo are given in curves. Ha (11b) 

The Effect of Alloying Metals on Gear Steels. Machinery, N. Y_ vol 4] 
Sept. 1934, page 17. Brief review of properties imparted io stee! by Ni. Cr. 
Mn, V, Mo, Cr-Ni, Cr-Mo, Ni-Mo, with particular reference to their effects in 
gear steels. "Ha 1b) 


Improved 
pages §-14, 
rolled state, showed Wide 


(11b) 

Non-Corrodible Steel Aerial Wire. Jron & Coal Trades Revi Vol. 129 
Sept. 28, 1934, page 459. The (British) Air Ministry specifies, for the manu. 
facture of aerial wire, a steel of max. 0.05% 8S, max. 0.05% P, less. than 
6% Ni, and not less than 12% Cr; W, Ti, Mo, Cu and V may be esent. The 
diam. shall be not less than 0.0145 in. and not more than 0.015: Testing 
and packing rules are described. Ha (1b) 


The Bearing Value of Rollers. Witsur M. Witson. Univers 
Bulletin, Vol. 31, Feb. 13, 1934, pages 3-32. The load-carryir: 
small rollers similar to those used as expansion rollers of girder and 


f Illinois 
capacity of 
russ bridges 


was investigated. The bearing value is arbitrarily defined as the load 1 produces 
a plastic flow of 0.001 in. per in. when the roller is rolled 1000 Tables 
of bearing load for different diameters and curves showing rela between 
strength of the material and bearing value are given. Ha (11b) 

Cast Crankshafts for Automobile Motors (Vilebrequins coulés pour Moteurs 
d’Automobile). Revue de Fonderie Moderne, Vol. 28, Aug. 25 134, pages 
241-244. Comparison with forgings, made of molding and cast and heal- 
treatment of an alloy steel for crankshafts (of Ford V-8 automobi! containing 
1.25-1.40% C, 0.5-0.6% Mn, 1.9-2.1% Si, 0.35-0.40% Cr, 2.5-2 7o Cu, and 
maximum 0.10% P and 0.06% S is described. SBrinell hardness of the finished 
crankshaft is 269-302 as compared to 220 for forged crankshafts beiore machining 
and heat-treating. Ha (11b) 


Low Nickel—Chromium Steels (Les Aciers au Nickel-Chrome a Basses Teneurs). 


Lton Guititet. La Technique Moderne, Vol. 26, Aug. 1, 1934, page 533. 
Points out that alloying elements increase the depth of hardeni: quenced 
material and explains that a steel having a composition of C 0.25-0.45%, Ni 
1.50%, Cr 0.70-0.90%, Mn 0.80%, Si 0.25%, although less vensive than 
steels containing 3.5% Ni and 1.5% Cr, gives good results after heat treatment in 
small sections, (20-30 mm. diameter). FR (11b) 


Steels With Up to 7% Chromium. S. M. Norwoop. Metal Progress, Vol. 
26, Sept. 1934, pages 17-21, 56. Low cost of Cr compared with other high grade 
alloy additions makes its alloys of considerable interest. Good properties of Croman- 


sil steel has led to much interest in Cr. Plain Cr steels with up to 7% Cr 
develop certain desirable properties with a simple heat treatment such as ai 
hardening from 1625° F. 1-5% Cr group has high tensile properties and Wear 


resistance. 4-6% grade with or without additions of Mo, W or Ti olfers a very 
satisfactory heat and corrosion resistant alloy of low cost for oil refinery service. 
Ti addition eliminates the air hardening feature thus avoiding costly annealing 
treatments for machining purposes. The Ti addition improves oxidation resistance 
while the creep values are as good as in the plain alloy. WLC (11b) 


Causes of Changes of Length in Invar Wires (Uber die Ursachen der Langenan- 
derung von Invardrahten). F. Neumann & H. JoHANNSEN. Zeitschrift fiir 
Instrumentenkunde, Vol. 54, June 1934, pages 173-190. The gradual longitu- 


dinal dimensional changes observed on invar wires is ascribed to (1) structural 
changes and (2) due to accidental bends. The stress conditions at bends are 
discussed theoretically and checked experimentally. Bends of 0.4 mm. could be 


larger bends an additional bend entails permanent 
hysteresis phenomena. Instructions are given as 10 
how to pre-stress invar wires before use and methods of improving invar wire 
measurements are pointed out. EF (11b) 


The Influence of Vanadium on Carbon Steel and on Steels Containing Nickel and 
Chromium. H. H. Asram. Jron & Steel Institute, Advance Copy No. |. 
Sept. 1934, 25 pages. Influence of 0.4 and 0.7% V on the properties of plain 
C and alloy steels was studied. The alloy steels included Cr and Ni-Cr steels 
containing yarious amounts of these elements. ‘The steels were crucible ——, 
Inverse-rate heating and cooling curves indicated that V raised the As point and ba 
an uncertain effect on the Ai point. V_ steels showed secondary hardness vr 
tempering the quenched material in the neighborhood of 600°C. This 1s atte 
to the separation of VsC; on tempering. The temper hardening lowers = 
resistance. Only 0.35 or 0.4% V is needed to secure full benefit of temper ha *, 
ing. The addition of V increases hardness of quenched C and low-alloy steeis inher 
as 0.65% Cr steel. It does not increase hardness of quenched steels 0! r 
alloy content, but has a marked influence on the hardness of steels cooled i1b) 
slower rate than that obtained with a liquid quench. JG ( 


S 
The Properties of Non-hardenable Alpha-iron Steels. S. H. Rees. in 
Steel Institute, Advance Copy No. 10, Sept. 1934, 23 pages. Fe-rich or V 
that were not entirely austenitic at any temperature, containing Si, P, W, Mo, hot 
were prepared. Most of them contained about 0.10% C. The alloys og 
rolled. Some were then cold rolled and subsequently annealed at -—r 
peratures. Tensile properties, hardness, and impact resistance were se eeneation 
Elongation was very low for most of the alloys but even those with high poorer 
had extremely low Izod impact values. Cold rolling, when it could be pee an- 
carried out, increased the yield point and tensile strength, while subseq In this 
nealing at low temperatures raised the proportional limit appreciably. and over 
manner Fe-W and Fe-Mo alloys with a yield point of over 40 pon” 9 o 3 
20% elongation were produced, but the Izod impact resistance was 1a 
ft.-lb. 7 references. 


Influence of Magnetic Fields on the Mechanical Hardness of Metals and Alloys 
(Einfluss von Magnetfeldern auf die mechanische Harte von Metallen uné i", 
gen). A. Scuutze. Zeitschrift Verein deutscher Ingemsenre. sling with 
Sept. 8, 1934, pages 1069-1070. A critical review of investigations vludes that, 
the question of whether hardness is affected by magnetic felds. rs some 
at present, no definite answer can be given. Changes of hardness Ha (11b) 
authors seem to be due to causes other than magnetic effects. 


eliminated. In the case of 
deformation which results in 
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I~ —=—~ NO automobile 
part carries greater responsibility than the 
steering knuckle. Steel for this severely- 
stressed, vital part must have strength and 
ductility—and more. Above all else, bars 
and billets must be absolutely sound and 
free from surface defects that, on account of 
the intricacy of the forging, might cause 
hidden points of weakness. 

In addition to the popular S. A. E. 3135, 
we offer other specially prepared steels. 
But, whatever analysis you specify, you'll 
be sure of realizing its full latent possibili- 
ties if you have Bethlehem make the steel. 

Through many years of experience in 
making alloy steels since these steels were 
first resorted to in the search for higher 
“physicals,” Bethlehem has developed a 
melting practice that, in its influence on the 
quality of the steel, is the equivalent of 
another alloying element. 
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Throughout manufacture —in the proc- 
esses between the open-hearth and the billet 
or bar,as well as in the melting—Bethlehem 
Alloy Steels are under the alert eyes of men 
who see beyond their particular task to the 
operations in your plant, and the intended 
service. Always within specifications, of 
course, they swing many small details in 
the direction that will best suit the steel to 
the customer’s needs, resulting in practi- 
cally “tailor-made” steels. 

As a result, when Bethlehem makes a 
steel for steering knuckles you can be sure 
that it is strong, tough, sound, with a per- 
fect surface, and easily forged and heat- 
treated —a steel that goes a long way 
toward making the production of perfect 
forgings a matter of certainty. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 
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Alioy Steel Castings in Use in America. A. W. Greco. Iron & Coal Trades 
Review, Vol. 129, Aug. 24, 1934, page 267. Notes on specifications for 
mechanical properties, manufacture and heat-treatment of the 15 most widely used 
pearlitic and sorbitic types of alloy steel castings. These castings are used in 
applications in which (1) increased strength for a given ductility, (2) increased 
ductility for a given strength, (3) increased resistance to wear and abrasion and 


(4) increased shock resistance is required. Ha (11b) 


Notch Sensitivity of Cast tron (Beitrag zur Kerbenempfindlichkeit von Gusseisen). 
Jutius Bacn. Die Giesserei, Vol. 21, Aug. 17, 1934, pages 342-345. Static 
tests with differently shaped notches showed a reduction in tensile strength, as 
compared to the un-notched (3000 kg./cm*), amounting to 25% for a notch of 


>} mm. radius and 14% for 12 mm. radius notch Ha (11b) 


Low Carbon Ni-Mn Austenitic Cast Iron (Etude de Quelques Proprietes Physiques 
d’une Fonte Austenique au Ni-Mn a Basse Teneur en Carbone). Gerorces R. 
DeLBaRt & Epcar Lecoreuvre. Bulletin de l’Association Technique de 
Fonderie, Vol. 8, No. 7, pages 279-288; Usine, Vol. 43, Aug. 2, 1934, 
page 30. Paper presented at the Foundry Congress in Nancy, July 1934. The 
metal studied had the following composition, Si 1.81%, S 0.025%, Mn 3.75%, 
Ni 6.50%, P 0.074%, T. C. 2.65%. Various heat treatments were tried. The 
structure was austenitic but readily changed to martensitic. The metal had high 
elastic modulus, high elastic limit and =high permanent deformation. 

Ha + WHS (11b) 


Influence of a Second Alloying Metal on the Properties of Copper Alloy Steel 
(Einfluss eines zweiten Legierungsmetalles auf die Eigenschaften kupferlegierten 
Stahles). Geruarp Scumipt. Zeitschrift Verein deutscher Ingemeure, 
Vol. 78, Sept. 1, 1934, page 1045. Recent investigations into the infiuenc 
of Ni, Cr, Mo, V, Co or Ti to steels with 0.5-1.5% Cu and a C content of 
0.07-0.29% are reviewed. The results of Riideker (see Metals & Alloys, Vol. 
5, May 1934, page MA 221) are briefly described and the Ist Report of the 
Corrosion Committee of the Iron & Steel Institute (see Metals & Alloys, Vol. 

May 1932, page MA 119) is cited. Ha (11b) 


Steels for Heat-Treated Gearing, T. R. Ripeour. Heat Treating & 
Forging, Vol. 20, June 1934, pages 291-296. Selecting the Right Steels for 
Heat Treated Gears. Steel, Vol. 94, June 11, 1934, pages 48, 50-51. What 
Properties are Expected in Steels for Gears? Machinery, N. Y., Vol. 40, Aug. 
1934, pages 739-741. See Metals & Alloys, Vol. 5, Aug. 1934, page 416. 

MS + Ha (11b) 


Alloy Steels (Die Edelstahie). F. Rapatz. 2nd Edition. Julius Springer 
Verlag, Berlin, 1934. Cloth, 5% x 8% inches, 386 pages. Price 22.80 RM. 
The notable progress in alloy steels since the appearance of the first edition 
10 years ago has required the entire rewriting of the book. This edition not 
only deals with the automotive type of structural steels and with high speed 
steels, which were the features stressed in the first edition, but includes dis- 
cussion of hardenability and abnormality of carbon steels, evaluation of an 
alloying element’s effect by its influence on the critical quenching rate, weldability, 
machinability, endurance properties, high temperature properties, etc. The various 
alloy steels and their properties are described in concise form under each alloying 
element, a paragraph or more being devoted to each important step in composition. 
Among the many features that demand attention today on which little or nothing 
could be said ten years ago are the copper steels of the ‘‘Stahl 52” series, nitriding 
steels, the tungsten carbide type of tools, and a huge mass of information on 
corrosion resistant and heat-resistant steels. With so wide a field to cover, very 
detailed treatment cannot be expected. Some of the discussions would fail to give 
a clear or adequate idea of the topic covered, to the novice reader, but the experi- 
enced one will find the marshalling of much information into a rather coherent 
whole very much worth while. Most topics have references to important literature, 
though, of course, space is lacking for anything approaching complete bibliographic 
treatment, and German references predominate. The book is of interest as indicat- 
ing German commercial practice as well as for the direct information it contains. 
From the omission of special comment it would appear that the 5% Cr steels 
and the use of nitrogen to refine the grain in high-Cr steels have not yet impressed 
German metallurgists as much as they have those here. The comment is made 
that outside of serew stock, S and P are always undesired impurities. The P con- 
tent of ‘‘Cor-Ten’’ shows that American metallurgists do not entirely agree with 
this \ very difficult task of compression has been accomplished in giving in so 
small a space so nearly adequate a discussion of alloy steels, from those with but 
a few tenths of a per cent of alloy up to those so highly alloyed as to make it a 
question whether they can properly be termed steels. The volume is well printed, 
bound and indexed. While it will seldom give sufficient detail to make it the 
only source of information that has to be consulted in looking up a matter 
within jts field, it will be a very good starting point, and well deserves being added 
to the book shelf of the steel metallurgist H. W. Gitierr. (11b)—B— 


Physical Investigations on New Magnetic Materials (Physikalische Untersuchungen 
an neuen magnetischen Werkstoffen). M. Kersten. Zeitschrift fiir technische 
Physik, Vol. 15, No. 7, 1934, pages 250-256. The new magnetic materials of 
the ‘‘isoperm’’ type have high magnetic stability combined with high permeability 
and low losses; they are mostly used in apparatus for telephone transmission lines. 
Certain alloys, for instance 45% Ni, 55% Fe to which 9, 12 or 15% Cu is 
added, are susceptible to precipitation after severe cold rolling in which case they 
show an abnormally low remanence; this is attributed to a preferred magnetic posi- 
tion or arrangement of the molecules vertical to the direction of rolling. The origin 
of such arrangements is discussed. 17 references. Ha (11b) 


Combating Sulphur in Cast Iron (Die Bekampfung des Schwefels im Gusseisen). 
Cart Rein. Die Giesserei, Vol. 21, July 6, 1934, pages 283-287. The effects 
of S in Fe are discussed with particular referehce to practices before and after the 
war which changed melting operations due to economic conditions. The accumula- 
tion ef S in Fe during melting depends on S content of coke, surface and coarseness 
of ore in the charge, smalier pieces taking up more S than large pieces, on the 
location of the melting zone in the furnace, a furnace with low melting zone is 
more favorable than one with a melting zone extending far up, and on the addi- 
tion of steel and materials with low C content which increase the S in the 
product. Proper composition and selection of materials are discussed. Ha (11b) 


Investigations of the Change of Some Properties (a-y- Transformation, Hardness. 
Electric Conductivity, Magnetic Properties) of tron-Chromium-Nickel and tron 
Chromium-Molybdenum Alloys by Heat-Treatment (Untersuchungen Uber die Aen- 
derung einiger Eigenschaften (a-y- Umwandiung Harte, elektrische Leitfahigkeit, 
magnetische Eigenschaften) von Eisen-Chrom-Nickel-und Eisen-Chrom-Molybdan- 
Legierungen durch Warmebehandiung). Ki. Bischorr. Mitteilungen aus dem 
Forschungsinstitut der Vereinigte Stahlwerke A ktiengesellschaft Dort- 
mund. Vol. 3. No. 9, Oct. 1933, pages 249-266. The stability of austenite, 
upon which resistance to corrosion depends and the possibility of producing rust- 
proof steels which can be hardened by precipitation processes was investigated. 
Cr-Ni steels within the (thermal) hysteresis range remain thermodynamically 
unstable even for very long annealing times. A magnetically detectable 
transformation can be effected in austenitic Cr-Ni steels by cold-working below 
a certain temperature. The beginning of transformation is shifted by rapid 
quenching; the change of (magnetic) hysteresis is very small. _ Precipitation hard- 
ening of the Fe-Mo and Fe-W alloys is obtained over a wide range when Cr 
is added; hardness and magnetic properties of such precipitation-hardened Fe-Cr- 
Mo and Fe-Cr-W alloys reach very high values. A constitution diagram of the 
saturation area of Fe-Cr-Mo alloys was developed up to 30% Cr. Addition of 
Mo to Fe-Cr-W alloys produced great hardness and good magnetic properties. 
32 references. Ha (11b) 
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EFFECT OF TEMPERATURE ON 
METALS & ALLOYS (12) 


L. JORDAN, SECTION EDITOR 


The abstracts in this section are prepared in cO-opera- 
tion with the Joint High Temperature Committee of the 
A.S.M.E. and the A.S.T.M. 


Heat Resistance of Grate Castings (Beitrag zur Feuerbestandigkeit von Rostguss) 
R. Zen & E. Prwowarsxy. Die Giesserei, Vol. 2i, Sept. 14, 1934, pages 
330-5383. Owing to increasing demands on boiler grates, experiments were made 
to find the best kind of east Fe for a grate. P content has a considerable 
influence on the durability; 0.4-0.5% seems to be the best. Total ¢ content ‘is 
of utmost importance. Low C castings (less than 2.6% C) cd not stand up 
well under fire, and small additions of Ni, Cr and Mo had no appreciable effect 
But in castings with 3.2-3.4% C such additions increased durability 3 to 4 times. 
P content of castings was not reduced during service but did tend to change the 
Structure in time; S content increased to 2 and 3 times the original yalue 
Results of tests are described in detail. Ha (12) 


The Influence of Silicon and Aluminum on the Resistance of Cast tron to 
High Temperatures. M. H. Tuyssen. Jron & Steel Institute. Advan e 
Copy No. 13, Sept. 1934, 56 pages; Iron & Coal Trades Review, Vol. 129 
Sept. 14, 1934, pages 373-375 (abstract). Irons containing high Si, Al with 
normal Si, and both high Si and Al were prepared by casting into green-sand 
molds. Castability, mechanical properties, and structure of each iron 
determined. Deterioration at high temperatures was studied by dilatom 
measurements and weight increments of samples heated in air, in fine sand, 
in an atmosphere high in §. Only those alloys near the eutectic had satisfa 
castability and mechanical properties. Hypereutectie alloys were entirely w 
factory. For the high-Si irons one with 5.5% Si and 2.5% C appeared 

the best industrial material for high-temperature service. Irons with hig 
and normal Si were resistant to deterioration or corrosion at high tempera 
but their mechanical properties were unsatisfactory. Irons with Si and Al 
high had good mechanical properties and a high resistance to elevated ten 
tures provided C was in the neighborhood of 2%. 12 references. JLG + Ha 


Experiences with Plants Operating at 600° C. Steam Temperature (Erfahn 
mit Wasserdampfaniagen fiir 600° Dampftemperatur). GerHarp FrIEpEW 
Die Warme, Zeitschrift fiir Dampfkessel & Maschinenbetrieb, Vol 
June 2, 1934, pages 352-354. Discusses practical experience gained by Thon 
& van Duzer on various corrosion and heat-resisting steels tentatively utiliz 
the Trenton Channel and Delray Plants. Analyses of the 11 steels emp! 
physical properties, application and results of inspection are summarized i: 4 
tables. No difficulties are seen in the construction of a power plant operati: 
540° C. steam temperature. However the high price of the present struc: 
materials renders the erection of such a plant uneconomical. In dijsagreen 
with the favorable comment of Thompson & van Duzer on 18/8 the author « 
attention to the failures of continental 18/8 superheater tubes particular!) 
welded joints. The tendency in Germany is to replace the expensive 18 
boiler material by cheaper lower alloy steels. EF (1 


Belgian Research Committee on the Behaviour of Metals at Elevated Tempera- 
tures. Some Results Obtained During the First Campaign of Research (January, 
1932—January, 1934). Testing Methods. Special Apparatus. H. Dus 
Iron & Steel Institute, Advance Copy No. 2, Sept. 1934, 15 pages; Jron 
& Coal Trades Review, Vol. 129, Sept. 14, 1934, pages 369-370. Experi 
with a number of accelerated methods for determining creep resistance indicated 
that such methods were unsatisfactory. Equipment was built for long-time tests 
(1000 hr. or more). In the newly constructed equipment elongation is measured 
by a special extensometer of the Martens type. Each machine holds two specimen 
both specimens being in the same furnace. Each furnace is wound with 3 wind- 
ings. A photoelectric cell operated by a beam of light reflected from a galva 
ometer mirror is used to regulate the temperature. The photoelectric cell actuates 
a Thyratron, which operates a relay that changes the current in the furnace wind 
ings. JLG+-Ha (12) 


Resistance of Materials at High Temperatures (La Résistance des Matériaux a 
Haute Température). H. J. Tapsetr. Science et Industrie (Métaur et 
Machines), Vol. 18, June 1934, pages 168-172. First section describes the 
method developed at the National Physical Laboratory for determining creep and 
the ‘“‘limiting creep stress.” Then the usual testing method used in America is 
explained. A special part is devoted to the estimation of total deformation and 
the last section is devoted to accelerated methods for measuring creep character- 
istics of metals. FR (12) 

Methods for Corrosion Study of Metals and Alloys in Gases at Elevated Tempera- 
tures and Their Application (Méthodes d'études de la corrosion des métaux et 
alliages par les gaz a température elevée et leurs application). A. PoRTEVIN, E. 
Pretet & H. Jottvet. Chaleur et Industrie, Vol. 15, Mar. 1934, pages 
167-199. Paper read at the 3d Congress of Industrial Heating, Paris, Oct. 10-14, 
1933. See Metals & Alloys, Vol. 5, Sept. 1934, page MA 460. FR (12) 


Torsional Moduli Variations of Spring Materials with Temperature. Josern W. 
Lupew1c. Transactions American Society fer Metals, Vol. 22, Sept. 1934, 
pages 833-860. Data are presented on the variations of the torsional modult - 
various spring materials from which it is found that materials maintaining = 
absolute value of this modulus up to 450° F. are high speed steel, stainless ste 
and Konel alloy, (Ni 46%, Co 25%, Fe 7.5%, Ti 2.5%, Cr 19%); that at 
985° F. high speed steel maintains the highest absolute value; and that C eon 
steel has the lowest absolute value of modulus at all temperatures. The a 
found in spring formulae and their behavior under temperature variations ae ts) 
cussed. 15 references. 4 


j imi ing Point. 
Temperature Dependence of the Elastic Limit of Metals Near the Melting 

Vv. D Recwannet & N. A. Norswania. Physikalische Zeitschrift — 
Sowjet Union, Vol. 5, 1934, pages 31-39. The indentations of a 25 - oles 
ball in dependence on temperature were measured on Sn, Bi, Zn and Cd. ee 
ing the melting point of these metals, the diameter of the impressions = ms 
the ball diameter thus proving that the elasfic limit becomes zero near t ” tig) 
point. 

; : 4 7 ci : ir physika- 
Adsorption (Uber Adsorption). Arnotp KEMPER. Zeitschrift fir ‘ 
teahe  Chasalt, Abt. A, Vol. 169, July 1934, pages 275-286. ae fas een 
experimentally proved that Ni and Ag wires lose most of their ae ate 
heating. This is ascribed to the fact that peaks ( Spitzen ) an een ae 
of the space lattice (“‘Stérungstellen”) possess particularly great a a had 
ities. On heating the peaks are leveled out and defective oo . Me at 
out, thus reducing the adsorption power. Ni and Ag wires were a cae tate 
pressures of from .1-750 mm. Hg and slowly cooled. No effect ay _> rT Ni 
phenomenon could be observed. In comparison with Ag, the adsorptio ties point of 
during the early stages of heating is much lower due to the — p> power while 
Ni. Etching of the heat-treated metals partly restores their 7 - on Paling tem- 
drops again on reheating. The adsorption loss increases with rep Perron sr the 
peratures. After long-time annealing at elevated temperatures, Ps e enerimental result 
adsorbed surface layer is below the size of a ets = ae ini with the 
is in disagreement with Langmuir’s theory that saturation pF (12) 


formation of a mono-layer. 
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‘ “X-RAY INSPECTION” 


A Thermalgraph of Same Casting 


A Casting which Ordinary Visual Inspection 
would appraise as satisfactory. 
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Carburizing Box Radiographic View 
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THE ELECTRO ALLOYS COMPANY 


ELYRIA, OHIO 
“Quality Castings Since 1919” 
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This rubber ageing bomb, a product of Parr Instrument Co.. 
Moline, Illinois, is made of ILLIUM-G. Overall height is 1314”, 
diameter 10” and weight 83 Ibs. 





ILLIUM-G 


the corrosion-resisting alloy 





with a successful past 
« « « anda real future 


ILLIUM-G is no fly-by-night product. It has been building an —— 
enviable reputation on a great variety of jobs for over 10 years. 
This is definite proof of the stability and reliability of its maker. 


Today ILLIUM-G is used by an ever increasing number of manu- 
facturers. Concerns who demand an effective corrosion-resisting 
alloy—who want to be certain of obtaining it today, tomorrow and 
for years to come. ILLIUM-G will continue faithfully to serve. 


Corrosion-resistance is inherent in ILLIUM-G 


Some metals are resistant to corrosive action only when a pro- 
tective coating, formed during the process of corrosion, is not 
disturbed during use of the part. On the other hand ILLIUM-G 
provides a continued high resistance to corrosive action even when 
its surface is continually re-exposed by friction from packing 
glands or by some other part in contact with the ILLIUM-G sur. 
face. 


Tests in actual service involving wear on the surface show im- 
mediately the superior corrosion resistance of ILLIUM-G. This test 
is the determining factor in continued satisfactory service regard- 
less of the nature of your application. 8 


Write to Us 


If you have equipment subjected in whole or in part to corrosive 
conditions, we are glad to offer our facilities in helping you to a 
satisfactory solution. Just send us a sample or sketch of the part, 
describe the conditions and we'll give you our honest recom- 
mendations. BURGESS-PARR COMPANY, Division of C. F. 9 


Burgess Laboratories, Inc., Moline, Illinois. 


10 





METALS & ALLOYS 
Page MA 586—Vol. 5 


CORROSION & WEAR (13) 
V. V. KENDALL, SECTION EDITOR 


The Blistering of tron Oxide Scales and the Conditions for the Formation of 
Non-adherent Scale. R. Grirritus. Jron & Steel Institute, Advance Co . 
No. 4, Sept. 1934, 8 pages. Blistering of scale may occur at temperatures ‘de 
tween 850° and 1050°C. The presence of an inert gas is nec ssary. The presence 
of water vapor in sufficient amounts in the oxidizing atmosphere of the furnace 
prevents blistering. By the addition of steam to 0 or air. under certain conditions 

surface of Fe or steel after removal of the scale is clean and free fro: de 


, oxide 

Conditions governing the formation of a non-adherent scale are discussed JLG (18 
Propeller Cavitation Studies. C. O. Keti. Engineering, Vol. 138. July 27 
1934, pages 102-103. From paper read before the Institution of Naval Architects. 


July 11, 1934. LFM (13) 


Acid Corrosion of Industrial tron in Presence of Sulphur Dioxide (Die Saurekor- 
rosion des technischen Eisens in Gegenwart von Schwefelsdureanhydrid, SO.). N 
A. Karnitzkxiy & N. A, Goturnew. Korrosion und Metallschutz. Vo). 10. 


Aug. 1934, pages 190-195. Studying the pickling process of Fe in HeSOy or HC} 


it was found that corrosion is accelerated considerably in the presence of dissolved 
gases Of SO2 and H:S. The strength of the action is the same for both gases in 
HCl, but in HeSO4 a stronger action is exerted by SOs. The accelerat of cor- 
rosion velocity of Fe depends on the H-ion concentration; maximum eleration 
occurs at 30% HeSOs. The accelerating effect of these gases ean be e ined by 
the formation on the surface at different places and with different veloc of Fes 
films which account for a great number of local elements entering ito metal, 
Ha (13) 

The Deterioration of Lashing Chains in Service. A. Hupson & W Joun- 
son. Transactions of the Institution of Mining Engineers, Vo 7, June 
1934, pages 140-152. Most of the surface hardness developed during initial 
months of test and is attributable to abrasion and impact. ‘Tue inter irdness 
due to strain developed more slowly and uniformly. Where the hardn¢ cceeded 
260, structural deformation of the surface was observed. This occurred e sides 
of the links near the lashing end after about 3 months. Mean har f the 
interior was about 160. In no case was erystal deformation observ. evyond a 
depth of 0.02 in. Annealing at 690° produced reerystallization in cht Fe 
hardened by impact. E (13) 
The Reaction of Sodium with Dry Oxygen. B. L. Herrinoton nal of 
Physical Chemistry, Vol. 38, May 1934, pages 675-682. It re to be 
proven that O2 can be made so dry that it will not react with Na. ? nalgams 
were exposed to Oe dried over phosphorous pentoxide for more tha: ir, the 
amalgams were instantly covered with a protecting film which prev further 
action, F (13) 
Why Do Some Metals Resist Oxidation? K. HeinpoitHorer & B. M_. Larsen. 
Metal Progress, Vol. 26, Sept. 1934, pages 34-37. Factors affecting the 
formation of protective oxide film oxidation of metals are dissociati: if metal 
oxide at temperature less than partial pressure of Oe in atmospher: contact, 
non-volatile oxide, and heat of oxidation which will not melt the o Noble 
metals do not oxidize at all because the partial pressure of Oe from thei: oxides is 
so high that they immediately decompose. Ni in steel provides some | ection by 


reason of its greater resistance to oxidation but very large quantities are necessary 
as Fe oxidizes in preference to Ni and Fe oxides undermine the Ni. (Cr oxidized 
more rapidly than Fe and is consequently oxidized first and the ovxid rmed is 
adherent and impervious to diffusion and thus inhibits oxidation WLC (13) 


Corrosion Resistant Alloys (Alliages Résistants a la Corrosion). GurrTon. 
Usine, Vol. 43, July 19, 1934, page 35. The various theories explaining corrosion 
phenomena are discussed and their practical application for producing corrosion 
resistant materials by proper composition, structure and treatment (rustless steels, 
Cr-cast iron, non-ferrous alloys) are reviewed. Ha (13) 


Corrosion Properties of Bronzes (Korrosionsfestigkeit von Bronzen). ©. DAHL. 
Oberflachentechnik, Vol. 10, Dec. 19, 1933, page 282. See Metals & Alloys, 
Vol. 5, July 1934, page MA 366. Ha (13) 


Theory of Plasticity and Danger of Rusting (Plastizitatstheorie und Rostgefahr). 
R. Bortscu. Beton & Eisen, Vol. 33, July 20, 1934, pages 220-222. The 
author points out the regions where undue overstressing of Fe reinforcements in 
reinforced concrete takes place. The danger of rusting inereases with steels whieh 
are under high stresses or which have been previously submitted to pre-stresses. 
Recently it could be shown that the flow lines on polished steel under tensile stress 
in acid also show up below the elastic limit. A potential difference between the 
cold worked regions and less affected parts occurs. The author reports on tests 
which determined the loss of corrosion resistance of steel due to cold working. 
The excess (Ca-hydroxyde passifies structural steel in reinforced concrete unless 
there are large cracks and gaps. EF (13) 

Rubber as Protection from Corrosion of Ship Propeller Shafts (Gummi als Kor- 
rosionsschutz bei Schiffsschraubenwellen). Zeitschrift Verein deutscher 1m 
genieure, Vol. 78, Sept. 15, 1934, page 1091. Calls attention to the protection 
from corrosion which ean be obtained for those parts of propeller shafts outside 


the ship’s hull exposed to sea water and stray electric currents by a new © 
vuleanized rubber. A thickness of 6 mm. is sufficient, the layer agg 
intimately joined to the surface. Vulcanizing methods are briefly a (13) 


A New Corrosion-Resisting Material for the Chemical Industry (Ein neuer kor- 
rosionsbestandiger Werkstoff fiir die chemische Industrie). Werkstoffe “un 
Korrosion, Vol. 9, July 25, 1934, page 26. A new alloy, “Corrix Metal,” Col 
sists of 88.1% Cu, 8.7% Al, 3.05% Fe, and has in cast state a —_ 
strength of 55-65 kg./mm.2 with an elongation of 20-30%. It can be rol os 
pressed, forged, drawn, hardened and welded, and has a very fine grain —-<% 
Corrosion resistance is equal and even superior to austenitic Cr-Ni steels. | the 
50% acetic acid, thiosulphate and ammonium chloride attack it somewhat > 
beginning but this soon ceases and a state of equilibrium is formed. It ents 
almost all organic and inorganic acids and alkalis. It is used in chemical Pi ht 
where it comes in contact with ammonia. A list of chemicals and loss a (13) 
when exposed to them is added. ee 


Metal Coatings as Corrosion Protection for tron (Metallbelaggningar we 64 
rosionsskydd paa jarn). Teknisk Tidskrift (Section Bergsvetens ep), i * Seen 
July 14, 1934, page 57. A discussion by Sven Danieli of the — Vetals 
Brennert under the above title, which appeared in the May 12 issue ‘et 


. : oul , ‘ orrosion 
& Alloys, Vol. 5, Oct. 1934, page MA 498). He states that Be also wee 


resistance of a zine coating does not only depend on its thickness, anized stee 
. . ; £ } 
whether it is applied by hot-dipping or by electrolysis. on aha gn, the 
plates were prepared, one with an electrolytic coating & VU a he flashing 
: 99 es . oe inine w Oo e ' _ 
other hot-dipped, 332 g./m.2 Zn. These were joined along time the hot-dipped 


and then exposed to the weather for 2 years, after which while the other 


piece showed distinct signs of rusting along the flashed CE et of rusting 
was unaffected. When not joined together neither gave any © pus (19) 
after the same time of exposure. 


P . ad “omptes 
Interior Corrosion of Zn (Corrosion Intérieur du Zinc), E. ARENDT. Comp 


=} d in 
Rendus, Vol. 199, July 9, 1934, pages 142-143. I! passive od reeeetal 
H280, or HCl solution for several weeks, corrosion occurs in imte nd interior 


due to difference in chemical properties of superficial passive film “rae (13) 
of metal. 





~ 











Phosphate Rust Protection of Iron, With Particular Reference to Patent Literature 
(Der Phosphatrostschutz des Eisens unter besonderer Beriicksichtigung der Patent- 
litteratur). E. Rackwitz. Korrosion und Metallschutz, Vol. 10, Mar. 1934, 
pages 58-68. Protection of Fe from rusting by a layer of phosphate which is 
produced on the surface of the Fe as a fine-crystalline, thin, uniform coating, is 
reviewed and chronological development and patent literature cited. Ha (13) 


The Weathering of Aluminum Alloy Sheet Materials Used in Aircraft. W. Mur- 
cHLER. Report No. 490, National Advisory Committee for Aeronautics, 
1934, 35 pages. Sold by Supt. of Documents, Washington, D. C. Price 15 cents. 

Summary of study of causes for and prevention of intererystalline embrittlement 
of duralumin carried on by the Bureau of Standards since 1925, by laboratory 
tests and prolonged exposure tests at several locations. Progress reports by H. S. 
Rawdon have appeared from time to time as N. A. €. A. Technical notes. This 
summarizes the work, which is outstanding in that an accelerated laboratory cor- 
rosion test, by alternate immersion in a NaCl-H202 solution, led to conclusions 
entirely compatible with the exposure tests. Cold water quenching was the most 
important factor in preventing intererystalline attack. Slight cold working has no 
important effect. A pure Al coating, as in Alclad, defeats attack on weather 
exposure. Al pigmented spar varnish over a surface that has been anodized in 
chromic acid gave considerable protection. These precautions and protective meas- 
ures make duralumin a dependable material for aircraft construction. Much infor- 
mation on rate of deterioration in wrongly-quenched material, on the relative rate 
of attack at various locations, e.g. Washington and Coco Solo, the behavior of 
materials of varying composition and on the mechanism of intererystalline attack, 
is included. The article is a concise aceount of an investigation that has meant 
mucli for the progress of aeronautics. HWG (13) 


Corrosion of a Coke Scrubber (Korrosionserscheinungen an einem Koksskrubber). 
\.TMANN & R. Scuoutze. Die Warme, Zeitschrift fiir Dampfkessel & 


Maschinenbetrieb, Vol. 57, June 2, 1934, pages 358-359. Local corrosion start- 
ing m the inside of a eoke scrubber in the middle section led to failure due to 
complete puncture. The source of trouble is ascribed to electrolytic action due 
to { formation of galvanie cells consisting of Fe shell, coke and acid water. 
The rosion defects are illustrated and the mechanism of the electrolytic action 
trace By using an additional insulation layer at the inside, the corrosion 
atta ould be stopped entirely. EF (13) 

The High Cost of Caustic Embrittlement. Locomotive, Vol. 40, July 1934, 
page 77. Caustic embrittlement in boiler plants has caused a damage of about 
$4.00),000 since its discovery in 1930; statistics of the U. S. A. are given. 
Embrii‘jement was never found where feed water was treated so that the sodium 
carbo: .te-sodium sulphate alkalinity ratios corresponded to those recommended by 
the A. S.M.E. Boiler Code. Ha (13) 

Ant.-Corrosive Centrifugal Pumps. The Use of Special Alloys. Dyer, Calico 
Pri Bleacher, Finisher & Textile Review. Vol. 71, Mar. 30, 1934, 
page 33-364. Diseusses the utilization of Monel metal, Si-bearing Fe, stain- 
less els and corrosion resistant bronze in the manufacture of pumps. A _ table 
gives reentage losses after boiling a Si-bearing Fe for 24, 48. and 72 hours in 
some |7 chemical reagents. The heat resistant steels discussed include 18/8 with 
yariou. special additions, 25/11 and 26/12 Cr-Ni steels. An Al bronze with 
87.5°, Cu, 7.5% Al, 3.5% Fe, balance Mn is claimed to be forgeable, machine- 
able, good tensile strength and especially resistant to corrosive conditions in- 
volvi! ulphurous and hydrofluoric acids. EF (13) 

Corrosion of Ferrous Metals in Acid Soils. I, A. Denison & R. B. Hosps. 
Bur: f Standards Journal of Research, Vol. 13, July 1934, pages 125- 
150. Corrosion of ferrous metals in acid soils is influenced largely by the acidity 
of t soil. A definite correlation was obtained between the average rates of 


pittin f ferrous specimens exposed to acid soils for 8-10 years and the total 
acidity of the soil. A similar correlation was also obtained between the total acidity 
of soi and losses of weight of steel specimens in laboratory tests. The effect 
of acidity in inducing corrosion is attributed to its action in preventing the for- 
mation of protective layers of ferrous and ferric hydroxides. The pitting factor 
defined as the ratio of the maximum depth of pits to the average depth of pen- 
etration is shown to be roughly proportional to the ratio of the uncorroded to 
corrodes| areas on a metal surface. Measurements of several physical properties 
of soils which determined their permeability were correlated with the pitting factor 
indicating that the more permeable the soil, exclusive of sands, the greater is 
tendency for corrosion to take the form of pitting, other conditions being the 
same. Certain soils may be so impermeable that the rate of pitting in them is 
very low. WAT (13) 


— Effects of Superposing Cyclic Stressing upon Chemical Corrosion. A. |] 
s0ULD. Engineering, Vol. 138, July 27, 1934, pages 79-81. Deseribes in 
detail _tests carried out on 0.618-in. steel wire of the following composition: 
c 0.058%, Mn 0.362%, 8 0.041%, P 0.014%, Si trace. Six spray solutions 
applied daily consisted of M/2 KCl containing nil, M/1,000, M/100, M/30, M/10 
or M/2 K2Cr04, respectively. Damage by this spraying was measured by weight 
loss, by decrease of electrical conductance, by loss of tensile strength and by 
loss of fatigue-eorrosion strength. It was found that the actual attack causing 
weakening and failure was not the visible external corrosion, but sharply-ended 
harrow fissures running into the metal, and probably following pre-existing slip 
bands. Weight-loss and electrical-resistance methods failed to distinguish stressed 
and unstressed conditions. Methods based on the shortening of the subsequent 
alternating Stress life indicate a greater damage under conditions of stressed cor- 
rosion. _Effect of cyclic stresses in making the metal locally more attackable can 
be attributed either to continued rupture of a film or to continued unblocking of 
pores from secondary corrosion product or to distortion of the space lattice. 
Graphs and tables show results of these tests. LFM. (13) 


sancti Layer Polarization in the Case of Chemical Passivity (Uber die Deck- 
os sm a bei chemischer Passivitat). W. J. Miutrer. Die Natur- 
mover’ aften, Vol. 22, July 7, 1934, page 479. The experimentally determined 
oo lals occurring when Pb, Cr, Fe, Ni and Co go into solution at a higher 
within are compared with the theoretically derived values and found fo agree 

in about 1 volt thus supporting the author’s electron theory of chemical 
Dassivity. EF (13) 


aanver of Rustless Steel against Corrosion (Ueber das Verhalten rostfreien 
10 Bag Korrosion). W. Patmarer. Korrosion und Metallschutz, Vol. 
determin, 934, pages 181-190. Theories of rusting and methods of accurately 
steel i are reviewed. The corrosion resistance of ordinary rustless Cr 
HC] ry explained by the theory of local elements; such steel dissolves in 
‘: ie quickly as ordinary, Cr-free steel with same low C content, but Cr 
weal — preference in the dissolution. The “‘periodie phenomena” which have 
of Cr ot be during dissolution are to be ascribed to an alternating dissolving 
Cr is, th fe which explains the variable amount of gas developed per unit time 
and the id ore, primarily oxidized in humid air, but as it is easily passivated 
mg oe layer formed on the surface is very dense, further attack is inhibited. 

r and ~ lds true for steel with addition of Cu; here Cu takes the place of 
orms a& protective layer. Ha (13) 


o hte Liner Wear in High-speed Diesel Engines. H. J. Nicnotson. Gas 
Encines Vol. 29, Feb. 1934, pages 47-48. Paper before the Institute of 

and oil f neers, 1932, deals largely with the importance of lubrication and air 
epensibi ae devices. The question is left open as to how far corrosion is 
whe ~~: or cylinder wear. Microscopic examination of Diesel engine cylinder 
often shows a surface etched as by acid. WH (13) 


















Recent Applications of 

DURIRON COMPANY 

Corrosion-Resisting Alloys 
& 


Aluminum Products Co.—‘Specia! Castings 


Bleachery—Durimet Rods, pipe fittings, castings 


Chemical Manufacturer—Durimet pumps, valves, 
spray nozzles 


Dye Manufacturer—Durimet pumps, valves, steam jets 


Electrical Equipment Manufacturer—Durimet Pickling 
racks, pins, bars, castings 


Food Co.—Durimet Rotary Valves 

Glass Co.—Alcumite bolts, nuts, washers, castings 
Hardware Plater—Durimet pumps, valves, castings 
Insecticide Co.—-Durimet pumps, valves, castings 
Jewelry Manufacturer—Special Durimet castings 


Kraft Paper Co.—KA2S valve assemblies, washers, 
castings 


Lotion Maker—KA2S fittings, special castings 


Milk Machinery Manufacturer—KA2S valve parts, 
special castings 


Nitric Acid Maker—Durimet pumps, valves, parts 
Oil Refinery—Durimet steam jets, special castings 


Pulp & Paper Mill—Digester strainer, pumps, valves, 
fittings 


Quarry Machinery Manufacturer—KA2S fittings, Al- 
cumite rod, Durimet castings 


Rayon Plant—Durimet pumps, valves, pipe fittings 
Soap Maker—Durimet jets, bolts, valves, castings 
Textile Co.—Durimet pumps, rods, nuts, castings 


U. S. Government—KA2S pumps, valves, special cast- 
ings 


Valve Maker—Durimet G KA2S valve bodies, parts 
Wool Carbonizing Co.—Durimet rakes, bolts, castings 
X-Ray Apparatus—Special KA2S castings 

Yarn Processors—Specia! Durimet castings 


Zipper Manufacturer—Alcumite rods, nuts, bolts 


Perhaps you can use one of these cor- 
rosion resisting alloys to advantage. 
Why not find out? Write to 


The Duriron Company, Inc. 


432 N. FINDLAY ST. DAYTON, OHIO 


Manufacturers of Chemical-Resisting 
DURIRON DURICHLOR 
DURCO ALLOY STEELS 
DURIMET ALCUMITE 











METALS & ALLOYS 
December, 1934—Page MA 587 





RYERSON 
STEEL 


IN STOCK—IMMEDIATE SHIPMENT 





Years of experience—rigid specifications— 
vareful checking and testing—large and 
complete stocks—unequalled cutting and 
shipping facilities—is your assurance of 
quality steel—delivered the very hour you 
need it. All the newer steels, special al- 
loys, stainless and cold finished steels, also 
non-ferrous metals and allied lines are in- 
cluded. 


Ryerson experienced steel men will help 
you solve any steel problem. Ask them for 
suggestions. 


Write for Stock List 


Joseph T. Ryerson & Son, Inc.: Chicago, Milwaukee, 
St. Louis, Cincinnati, Detroit, Cleveland, Buffalo, Boston, 


Philadelphia, Jersey City. 











Investigations on the Influence of High-Frequency Current on Corrosion of tron 
(Untersuchungen tiber den Einfluss von Hochfrequenzstrom auf die Korrosion von 
Eisen). FE. Maass & V. Durrex. Korrosion und Metallschutz, Vol. 10, 
Apr. 1934, pages 85-88. Very specific tests proved that high-frequency currents 
of radio circuits accelerate corrosion in sewer pipes, gas lines, etc. The cause of 
the increased corrosion must be seen in a partial rectification of the high-frequency 
current which is brought about by a detector effect between metal and the corrosion 
products adhering to the metal. Ha (13) 


Contribution to the Study of the Chemical Resistance of Various Special Steels. 
A. M. Portevin, E. Pretet & H. Jouitvet. Jron & Steel Institute, 
Advance Copy No. 9%. Sept. 1934. 53 nages. Jron & Coal Trades Review, 
Vol. 129, Sept. 14, 1934, pages 373-374 (abstract). The first part contains 
a discussion of the mechanism of oxidation of metals at elevated temperatures, 
a discussion of methods for determining rates of oxidation, and experimental data 
on rates of oxidation of different Fe alloys. The alloys studied were low-C 
steels containing various amounts of Al, Si, or Cr. Rate of oxidation was deter- 
mined by holding specimens at the desired temperature in purified 02 and deter- 
mining change in pressure of 02. Oxidation as a function of time followed the 
parabolic law and could be explained by diffusion except where rate of oxidation 
was so small that curve was uncertain. When the amount of Al, Si, or Cr was 
sufficiently great, depending on the temperature, oxidation became almost negligible. 
Oxide layers produced were examined microscopically and the observations care- 
fully described. The examinations did not help explain the resistance to oxidation 
of the highly alloyed iron, but it is suggested that a better understanding of the 
oxides produced would help in ‘he development of alloys resistant to oxidation. 
The second part of the article contains data on the resistance of Fe-Ni-W alloys 
of the austenitic type to attack by HC) solutions of different strengths. It 
is shown that both heat treatment and surface condition are important in influencing 
the solubility in acid. The Fe-Ni-W ‘diagram proposed by Winkler and Vogel 
is described and results of microscopic and dilatometric studies of alloys from a 
portion of the system are given. The Curie points for a series of alloys were 
also located. 25 references. Ha + JLG (13) 


Corrosion 111 (Korrosion 111). Third Corrosion Congress Verein deutscher 
Ingenieure, Verein deutscher Eisenhiittenleute, Deutsche Gesellschaft fiir Metalikunde 
and Verein deutscher Chemiker, Nov. 14, 1933. VDI Verlag, Berlin, 1934, Paper 
6x8%4 inches, 79 pages. Price 5 RM. 


A collection of the following eight papers, previously abstracted, presented at this 
congress. Corrosion and Fatigue (Korrosion und Ermiidung). K. Laure. See Metals 
& Alloys, Vol. 5, May, 1934, page 210-R10. Intercrystalline Corrosion in Vari- 
ous Metals and Alloys Especially in Stainless Steels (Interkristalline Korrosion in 
verschiedenen Metallen und Legierungen, insbesondere in rostfreien Stahien). A. Fry 
& P. ScHAFMEISTER See Metals & Alloys, Vol. 5, May, 1934, page 229-L3. 
Corrosion Properties of Bronzes (Uber die Korrosionsfestigkeit der Bronzen). O. 
Daut. See Metals & Alloys, Vol. 5, July, 1934, pages 366-Ke. Correlation 
Between Dissolving Speed, Solvent and Lattice Forces in Copper Single Crystals 
(Ober den Zusammenhang zwischen Lésungsgeschwindigkeit, Lisungsmittel und Gitter- 
kraften bei Kupfereinkristallen). R. Grauner. See Metals & Alloys, Vol. 5, 
Sept. 1934, page MA 455-R19. The Varying Behavior of Protective Zinc Plates in 
the Boilers of the German Railway Steam Ferries (Das wechselnde Verhalten von 
Zinkschutzplatten in den Kesseln der Reichsbahnfahrschiffe). R. Koiuner. See 
Metals & Alloys, Vol. 5, June, 1934, page 291-L6. Effect of Heat Treatment on 
the Corrosion Stability of Condenser Tubes (Der Einfluss der Glihbehandiung auf 
die Korrosionbestandigkeit von Kondensatorrohren). E. Schumann. See Metals 
& Alloys, Vol. 5, June 1934, page 292-L3. Progress in Painting Aluminum ana 
Aluminum Alloys (Fortschritte im Anstrich von Aluminium und Aluminiumlegier- 
ungen). Ecxerr. See Metals & Alloys, Vol. 5 July, 1934, page 343-R4. 
New Tests with Duralplat (Newere Versuche mit Duralplat). K. L. Merssner. 
See Metals & Alloys, Vol. 5 June, 1934, page 292-R7. VVK (13)—B— 
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The Cause and Prevention of Corrosion in Steam and Hot Water Syst 
Entstehung@ und Verhiitung der Korrosion an Heizungs—und Warmwasserbereituen 
aniagen). O. KroGunke & D. L, STIEGLER. 


Industrie-Verlag (Cs aene 
Halle a. d. Saale, 1933. Cloth, 442 x 6% inehes, 152 pages. is seochen, 
This little book was prepared under the auspices of the Reichsverband le 
Zentralheizungs- und Liiftungsfaches’ E.V. to fulfill the demand for a work Bm, 
marizing information on the fundamental principles of corrosion and its prevention 
in steam and hot water systems. Fundamental theory is adequately and readably 
covered, particular emphasis being placed on the effect on corrosion of dissimilar 
metals in contact in the presence of an electrolyte and on the action of die. 
solved gases. The particular factors affecting corrosion in boiler systems are a 
taken up such as the influence of the composition of the feed-water chanee in 
solubility of dissolved gases by inecreaese in temperature, effect of heatir , on Be 
alkaline earth carbonates, potential difference between pipes carrying hot ‘and & 4 
water when immersed in water, and corrosion jn contact with an electrolyte wher th 
electrolyte is not changed. Direct chemical attack can occur ( ee 
constituents in the flue gas such as 
difference in the composition of the 


then 


from corrosive 
one. sulphur and carbon dioxide. A small 
ret material is not important a: 7 5 
condition and mechanical treatment of the material ee ann p An Rede. 
certain degree. Hot water heaters of commercially pure iron have corrode , : 
rapidly as those of the usual steel construction. The forms of corrosion. veel pe 
uniform rusting, pitting and graphitization are discussed and illustrated Excellent 
results were obtained with 18-8 Cr-Nj steel and with a 11.5-1 Cr-Ni steel “C ~ 
was found | to be attacked by some waters. Methods of removing dissolved pn 
by mechanical and chemical methods and protection of the material by non meraiiae 
and metallic coatings are reviewed. The book is an excellent review of re : ~ 
work on boiler corrosion, with the greater space devoted to principles a a 
rosion as affecting the subject, but does not cover the developments in this a 
| V. V. Kendall (13)—B— 
Corrosion of Iron Walls by Cyanization Mixtures (Die Korrosion von Eisenwand 
ungen durch Zyanisierungsgemische). Bruno WaAESER. Werkstoffe un "K ‘ 
rosion, Vol. 9, June 25, 1934, pages 21-22. Alkali carbonate-C mixture on 
high temperatures absorb N with formation of cyanide: presence of Fe ts - 
catalyzer and accelerates the process. Iron and steel in contact with aline 
substances at high temperatures lose their C so that quick corrosion folle w "ih 
periments are described which demonstrate this action clearly on etchings of if. 
ferent alloy steels. ; ig: 13) 


: (13) 
Corrosion of Light and Extra-Light Allo j i 
| ys (La Corrosion des Alliages Lever 
Ultra-Legers). P. Bastien. Chimie et Industrie, Vol. 32, July 1934 a 
10-20; La Technique Moderne, Aug. 1, 1934, page 538. Very light loys 
i.e. those of Al and Mg, are being used more and more. They are. how: very 


susceptible to atmospheric agents. The author reviews the study of the : 
of these corrosive agents on these metals, the methods of determining 

and the methods of measuring the amount of corrosion. He also review re- 
sults obtained from tests on light alloys resistant to corrosion FR + MAK (13) 


Increase of Dissolution Velocity of tron by Oxidizing and Reducing Su! 
(Die Erhéhung der Auflésungsgeschwindigkeit des Ejisens durch oxydiercenc 
reduzierende Substanzen). F. Torept. Zeitschrift fiir Elektrochemie, \ 40, 


July 1934, pages 536-541. A number of solutions was tried among w po- 
tassium permanganate and potassium bichromate showed particular tendercy to 
passivate Fe. Theoretical questions as to cause of passivation and re! to 
structure of the metal and the dissolving liquid are discussed. H 13) 
_ Studies on the Corrosion Problem of Condenser Tubes. TomoyrrO Ta? & 
Goro Korso. Journal Society of Mechanical Engineers, Vol. 37. Aug. 
1934, pages 506-516. In Japanese. Paper read before the Meeting of 1 S lst 
Western Division of the Society of Mechanical Engineers, Oct. 19, 193 Dis- 
cussion of results of corrosion tests on condenser tubes of different materials of 


which chemical composition and mechanical properties are given. The tests were 
carried out in a specially constructed condenser. ‘‘Albrac,’’ 76-80% Cu, 2.0% 


Al, 0.3% Si. remainder Zn, and its group resisted corrosion and erosion best, 
followed by’ Cu-Ni alloys (80% Ni}. The jet test was carried out on Admiralty 
metal, Si brass, P bronze, and the Cu-Zn alloy system. Kz (13) 


Effect of Chemical Treatment of Well Fluid on Tubing Corrosion. Wattrr F. 
RoGers. Oil & Gas Journal, Vol. 33, May 24, 1934, pages 14-42. See 
Metals & Alloys, Vol. 5, Aug. 1934, page MA 421. VVK (13) 


An Approved Test for the Determination of Reactivity of Aluminum and Aluminum 
Alloys (Eine bewahrte Probe zur Ermittlung der Reaktionsfahigkeit von Aluminium 
und Aluminiumlegierungen). HH. Roeunric. Korrosion und Metallschutz, 
Vol. 10, Feb. 1934, pages 38-29. A method to test the resistance against attack 
by chemicals which gives accurate comparative results not only for samples of 
different chemical composition but also of same composition but of different 
thermal treatment, consists in determining the loss in weight of samples which 
are, after a preliminary treatment with a 30% NaOH solution and concentrated 
HNOs, exposed to attack of a mixture of 4 parts H20, 4 parts concentrated 
HNOs and 1 part concentrated HCl at 20°C. A few examples illustrate the pro- 
cedure which gives better and quicker results than the test with HCl according 
to Mylius. Ha (13) 


Organic Substances and the Acid Corrosion of Iron (Organische Substanzen und 
die Saurekorrosion des Eisens). H. Prrak & W. Wenzet. Korrosion und 
Metallschutz, Vol. 10, Feb. 1934, pages 29-38. The inhibitory action of certain 
organic substances in retarding the dissolution of metals in acid was investigated. 
There exists a connection between chemical constitution of an organic substance 
and its capacity to retard or prevent dissolution (for instance in pickling). and 
this action depends on the presence of .ertain atom groups and on the molecular 
size and molecular weight. Recent literature and patents of substances exerting 
inhibitory effect are cited. Aldehydes, nitriles, amines, heterocyclic compounds 
with N, S and N and § containing compounds form the principal groups. The 
various theories are discussed. 22 references. Ha (13) 


Effect of Alternating Currents on the Corrosion of Metals in Aqueous Solutions 
(Ueber den Einfluss von Wechselstrémen auf die Korrosion der Metalle in Wwas- 
serigen Lésungen). M. Smiacowskt. Korrosion und Metallschutz, Vol. 10, 
July 1934, pages 166-168. The effect of low frequency (50 cycles) and high- 
frequency (6x 107 eycles) was investigated. The action of an alternating current 
on an electrolytic process must be ascribed primarily to the mechanical vibration 
connected with it which facilitates the contact of O with the metal in a solution 
and thus increases corrosion. The effect is the greater the lower the a 
consequently, earth (vagabond) currents near rails are more dangerous to " 
or gas pipes than radio currents. The effect of the latter shows itself an 
current densities in excess of 5 milliamp./mm.? Ha ( 


Comparative Measurements of Corrosion in Refrigeration Brines (Vergleichende 
Messungen iiber Korrosion in Kiihisolen). J. ScHWATBOLD & J. W masses 
Zeitschrift fiir die gesamte Kalteindustrie, Vol. 41, Mar. 1934, nt cs 
The disagreeing results of corrosion tests with freezing solutions are ae 
incomparable testing cvaditions. Imitation of actual service contin ora 
The experimenters set out to determine whether so-called Rumstegiee he ge 
commercial brines) are actually less corrosive than ordinary plain so oe eae 
technical salts. This question has been answered in the affirmative with e0°C 
to Reinhartin and Thermolyt, brines most widely ae Pes ¥ “y ai 5 was 
the former ceases to attack Fe. A corrosion rate 0 , om * we Pe 
established for Reinhaftin, MgCle, Thermolyt, and CaCls respectively her ber 
to Fe in contact with Pb and at room temperature. This ratio changes @ ial less 
as follows: 1.2 : 5 : - §. The same favorable behavior of the spec 


. : a Fe). 
corrosive brines has been confirmed in tests on Cu, brass and Zn (galvanized (13) 
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a Dental Metals and Their Manipulation. E. W. Sxinner. Metal Progress, 


APPLICATIONS OF METALS & ALLOYS (14) 


Vol. 26, Aug. 1934, pages 41-44, 58. Describes the properties desired in alloys 
for dental castings and the technique of making such castings. Silver alloys for 
amalgam fillings ard use of stainless steels for dental work are discussed. 


WLC (14) 


Wear of Piston Rings and Liners Influenced by Design of Rings. W. G. G. 
Gopron. Journal Institute of Fuel, Vol. 7, Aug. 1934, pages 309-315. 


Presented before City & Guilds Engineering Society, May 29, 1934. Use of 

proper grooving aims to counterbalance high gas pressures, minimize frictional 
resistance and destructive wear, distribute ring loading more equally to all rings, 

prolong life of rings and liners, reduce ring temperatures and minimize the 
formation of deposits. AHE (14) 

Gaye Blanks. United States Bureau of Standards, Commercial Standard 

{ (S8-33; American Standards Association, ASA B4T-1933, Dec. 22, 1933, 54 
‘ pages. The standard covers designs for plain and thread plug gage blanks to 12.010 


in. maximum gaging diameter, plain and thread ring gage blanks to 12.260 in. 
maximum gaging diameter, adjustable snap gages to 12 jn., adjustable length gages 
to any  deaead length, and twin ring gages or combination ring and snap gages for 
work up to 1.135 in. diameter. AHE (14) 
Mar king of Gold Filled and Rolled Gold Plate Articles Other Than Watchcases. 
United States Bureau of Standards, Commercial Standard CS 47-34; 
American Standards Association, ASA 231-1933, Jan. 27, 1934, 9 pages. 
AHE (14) 

Tentative Specifications for Electric-Fusion-Welded Steel Pipe. American Society 
for Testing Materials, A.S.T.M. Designation: Al139-32T; American Standards 


RR SiS Tela 


Ass tion, A. SS. A. No.: B36.9-1934, 6 pages. Includes standards for 

chem composition, physical properties, dimensions, etc. AHE (14) 

/ Tentative Specifications for Riveted Steel and Wrought-lron Pipe. American 
: Soci for Testing Materials, A.S.T.M. Tesignation: Al138-32T; American 
| Stan is Association, A.S.A. No.: B36.8-1934, 3 pages. Includes standards 
4 for n ials, manufacture, hydrostatic tests, ete. AHE (14) 
% St lard Specifications for Welded and Seamless Steel Pipe. American Society 
for ing Materials, A.S.T.M. Designation: A53-33; American Standards 
Ass iow, A.S.A. No.: B36.1-1934, 6 pages. Includes standards for chemical 

com yn, physical properties, dimensions, etc. AHE (14) 
Stancard Specifications for Welded Wrought- Iron Pipe. American Society for 

Test Materials, A.S.T.M. Designation: A72-33; American Standards Asso- 

ciat A.S.A. No.: B36.2-1934, 5 pages Includes standards for chemical com- 

i posit physical properties, dimensions, ete. AHE (14) 
f Teniative Specifications for Lock-Bar Steel Pipe. American Society for Test- 
* ing terials, A.S.T.M. Designation: Al137-32T; American Standards Asso- 
ciati A.S.A. No.: B36.7-1934, 5 pages. Includes standards for chemical 

com] n, physical properties, manufacture, dimensions, etc. AHE (14) 


Tentative Specifications for Lap-Welded and Seamless Steel Pipe for High- 


Temperature Service. American Society for Testing Materials, A.S.T.M. 
Designation: Al06-33T; American Standards Association, A.S.A. No.: B36.3- 
1934, 11 pages. Includes standards for chemical composition, physical properties, 
dime , ete., and supplementary requirements for seamless pipe for use in 


tations at pressures of 400 lb./in.* or over, and temperatures of 
AHE (14) 
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Te! e Specifications for Forge-Welded Steel Pipe. American Society for 
Materials, A.S.T.M. ee A136-32T; American Standards 

A ssc ion, A.S.A. No.: B36.6-1934, 5 pages. Includes standards for chemical 
comp n, physical properties, dimensions, etc. AHE (14) 


LOCATION in 
PHILADELPHIA 


Everything worthwhile in Phila- 2 
delphia is at your very doorstep 
when you stop at Hotel Adelphia, 
Every point of historic interest 
. Stores. . .theatres...are easily 
reached. Here at this fine hotel 
you can enjoy every comfort and 
every luxury at low cost. 


400 ROOMS 


from $3.50 single from $5 double 
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FINE FINISH 


CORROSION RESISTANCE ¢ 
HEAT RESISTANCE 
EASY FABRICATION 


UNIFORMITY 


Wher the Finish 
IS IMPORTANT 
remember “ARMCO STAINLESS” 


Ir what you make of flat-rolled stainless steels 
must possess high perfection of finish, ““Armco’”’ can 
simplify your problem. There are six different finishes, 
ranging from Hot-Rolled, Annealed and Pickled to 
High Luster Polish, and each is superlative for its grade. 
At least this is what our customers say after repeated 
orders. The easy fabricating features of ARMCO STAIN- 
LESS STEELS will also appeal to you: they shear, 
punch, form, draw, spin and weld with surprising ease. 
Chemical analyses and physical properties meet the 
most rigid specifications, while heat resistance and corro- 
sion resistance are exceptionally high. May we help 
you apply these improved stainless steel sheets, strip 
and plate—with profit for you? Write for a copy of 
our useful stainless steel handbook. 


THE AMERICAN ROLLING MILL COMPANY 


Middletown, Ohio 
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TO HIGHEST METALLURGICAL STANDARDS 


METALS & ALLOYS 
December, 1934—Page MA 589 





Non-Ferrous (14a) 
G. L. CRAIG, SECTION EDITOR 


Practical Experience with Aluminum as High Tension Cable Material (Betriebser- 
fahrung mit Aluminium in Hochspannungsleitungen). Joun Avcustin. Elek- 
trisitatswirtschaft, Vol. 33, June 15, 1934, pages 213-218. The author discusses 
critically and in great detail the experfences with pure Al and steel/Al over- 
head transmission lines during the past 16 years in Germany. Particular attentior 
is paid to the failures. Supported by 20 illustrations most of which refer to 
suspension and joining devices, on which practically all the blame is placed, the 
author arrives at the conclusion that the sources of trouble have been determined 
and eliminated so that safe operation of light metal alloy cables is fully guar 
anteed. It is pointed out that no difficulties were encountered with the cable 
material steel/Al itself during a 12 years’ service. Complete failure of a pure 
Al cable due to severe atmospheric corrosion jn an industrial center necessitated 
the installment of new cables after 10 years operation. Cu cables under the 
same conditions failed after 12 years. WH (14a) 


Progress in Aluminium Tanks for Transportation of Liquids (Les progrés des 
camions-citernes en aluminium). Jean Batty. Revue de l’Aluminium et de 
ses applications, No. 59, Jan.-Feb. 1934, pages 2333-2338. Description of several 
trucks and calculation of the economy brought about by the use of Al. AH (14a) 

New Applications fur Tin. Tin, July 1934, page 9. Leaflet No. 1 of the 
Technical Publications of the International Tin Research and -Development Council 
describes a new type of accumulator; a Sn wire takes the place of the negative 
Pb plate in the ordinary storage battery. As no H is evolved in the cell it can 
be sealed so that the cell can be used in any position. Special advantage is its 
greater lightness. Ha (14a) 

Photography on Aluminum (Photographie auf Aluminium). Technische Blatter 
der deutschen Berqwerkszeituna, Vol. 24, Aug. 5, 1934, page 493. In the 
Seo (Siemens Electro-Oxidation) photo method an inorganic colloid, AleO3 is used 
as bearer of substances sensitive to light. The photo layer thus impregnated can 
be used for manifold photographie purposes according to composition and light 
sensitivity. The Seo photos are distinguished by high durability and _ high 
resistivity to heat. The field of application of the new method is outlined. 

GN (14a) 

Metallurgy Perfects Strong-As-Steel Die-Castings. Product Engineering, Vol. 
5, Sept. 1934, pages 386-337. A new die-casting Cu alloy “‘Brastil’’ (composition 
not given) is used for parts subject to high stresses and impact. If the hard- 
ness of the alloy is not sufficient steel inserts are incorporated. Ha (14a) 

New Uses for Some of the Non-Ferrous Metal Alloys. Machinery, N. Y. Vol. 41, 
Oct. 1934, page 106. Die-castings of Al and Al alloys, Be-Cu, Basaloy (a non- 
shrinking, non-expanding metal with a melting point of 225° F.) are illustrated. 

Ha (14a) 

Improved Methods and Alloys in the Die-Casting Industry. Machinery, N. Y., 
Vol. 41, Oct. 1934, pages 107-108. Examples of small parts of alloys witl 
Al or Cu base are described. Ha (14a) 

Aluminium Floor for an Old Bridge. Engineer, Vol. 158, July 27, 1934, pages 
93-95. Illustrated article discussing repair of the Smithfield St. bridge at Pitts- 
burgh, Pa., by replacing the timber flooring, a fire hazard, with a new heat- 
treated aluminum alloy. The properties of the alloy used are: tensile strength 
58,000 Ibs./in.*, yield point 35,000 lbs./in.2 and elongation in 2 in., 20%. 
See also editorial in Engineer, Vol. 158, July 27, 1934, page 91. LFM (14a) 


Copper Roofing in the United States (Les Toitures en Cuivre aux €tats-Unis). 
Cuivre et Laiton, Vol. 7, July 15, 1934, pages 295-299. Methods, practice, 
material used in copper roofing and examples of some important buildings are 
discussed; methods of formation of artificial patina are described. lia (14a) 


Tests on White Metals for Socketing Winding Ropes. JouHN Wrtson. Colliery 
Guardian, Vol. 147, July 7, 1933, pages 4-5. See Metals & Alloys, 
Vol. 5, July 1934, page MA 368. VVK (14a) 

Interior Decoration and Household Art: Monel Metal (Ornementation Intérieure 
et art ménager: le métal monel). J. Picarp. Revue du Nickel, Vol. 5, 
Jan. 1934, pages 36-51. <A fully illustrated description of the use of Monel 
metal for the above mentioned purpose. AH (14a) 


Operating Experiences with Aldrey Transmission Lines (Einige Betriebserfah- 
rungen mit Aldreyleitungen). M. Tuomas. Elektrotechnische Zeitschrift, 
Vol. 55, July 26, 1934, page 748. Aldrey, an Al alloy of 98.7% Al, 0.3% 
Fe and 1% Si and Mn, is used extensively for electric transmission lines on the 
continent; up to 1933, 5000 tons had been used. Its advantages over Cu and 
steel-Al are low weight, great strength and therefore less sag, so that danger of 
2 lines hitting each other under swinging is reduced. Reduction of tensile 
stress in this material with increasing temperature is less than in Cu and Al. 

Ha (14a) 

Aluminum as Heat Insulation Material (Aluminum als warmte-isoleermiddel). 
A. Vosmaer. Polytechnisch Weekblad, Vol. 29, Mar. 22, 1934, page 185. 
Discusses ‘‘Alfol,’’ an insulation made up of Al foil of 0.0003 in. thickness and 
based on the reflection power of 95% of incidenting heat radiation on the part 
of Al. The Al foils are placed 8 mm. apart. The weight of an Aifoi insulation 
of 1 m.? is only 1 kg. WH (14a) 


New Fields of Use for the Rare Earths (Neuere Verwendungsgebiete der seltenen 
Erden). Kart QvuasenartH. Chemiker-Zeitung, Vol. 58, May 5, 1934, 
pages 365-367. While the use of Ce in Welsbach gas mantels is decreasing, it 
is now added to C electrodes for are lamps as CeFs, and as Ce(Nos)s to Mg 
powder for flash lights. When used in medicine it must be very pure. Ce is used 
in glass both as decolorizing and coloring agent. .2% Ce compound will decolor- 
ize glass containing .01% FeO. Nd impurity in the Ce is helpful for this purpose. 
Pure Ndo@s added to glass produces between a red and violet color, Pr between 
green and yellow. This color cannot be obtained by any other means. Pr is 
used in yellow eye glasses, such as sun glasses. Th is used as a catalyst, in 
medicine, and in alloys. CEM (14a) 


High Quality Material in Motor Construction (Hochwertiger Werkstoff im Motoren- 
bau). Jou. Meurtens. Zeitschrift fiir die gesamte Giessereipraxis, Vol. 
55, July 8, 1934, pages 285-296. Author discusses recent developments jn this 
field. The high Si, Al casting alloys developed by K. Schmidt, Neckarsulm, are 
discussed. ‘This alloy which has also been successfully applied for Diesel engine 
pistons is distinguished by an exceptionally low heat expansion coefficient, good 
heat cenductivity, high hot tensile strength. Piston rings are successfully processed 
by centrifugal casting method. Use of Meehanite cast Fe for crank axles and 
shafts is mentioned. GN (14a) 


White Metals for Architectural Purposes (Les métaux blancs dans l'architecture). 
M. P. Leprince-Rincuet. ‘Revue du Nickel, Vol. 5, Jan. 1934, pages 2-5. 
An essay describing the uses of 18-8 Cr-Ni steels and Monel metal for archi- 
tectural purposes. AH (14a) 


The Beneficial Use of Tin Compounds in Lubricants. E. W. J. Marpies. 
Technical Publications of the International Tin Research & Development 
Council, Series C, No. 2, Aug. 1934, 3 pages. Since engine lubrication failure 
is thought to be partly due to oxidation of oil, anti-oxidants were sought. Metals 
and metallic compounds were tried at temperatures from 120 to 225° C. Cu, Fe, 
Ag, V, Mn accelerated deterioration, Au, Hg, Cr, Ce, Bi, Sb were without effect 
but Sn or its oil-soluble organic compounds such as tin oleate or tin tetrapheny! 
decreased the rate of oxidation. It is suggested that a colloidal dispersion of 
tin dust might be useful in a lubricant for a journal bearings HWG (14a) 
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Improvements in the Design of Pistons (Neuwerungen im Kolbenbau). E. Manure 
Automobiltechnische Zeitschrift, Vol. 37, June 25, 1934, pages 316-394. 
Recerit developments in the design of pistons. Alloys of Al-Cu are used extensively 
because of their good heat conductivity and strength, and of Al-Si because of 
their excellent wear resistance and low heat expansion. Alloy EC 124 is a eutectic 
alloy of 12-13% Si to which Ni, Cu and Mg is added in order to obtain the 
required strength at high temperatures, wear resistance and _ elongation. An 
equilibrium diagram for Al-Si alloys js given. Different constructions of pistons 
and parts of cylinders are described. Ha (14a) 

Lithium Occurrences (Lithiumvorkommen der Erde). F. Hermann. Die 
Metallbérse, Vol. 24, Apr. 28, 1934, page 535, May 5, 1934, page 567. The 


natural occurrences of Li are pointed out and its commercial utilization is dis- 
cussed. It is claimed that a iew hundredths of a % of Li harden Al alloys 
remarkably. Li is utilized iv German bearing metals (‘‘Bahnmetall’). EF (1 4a} 


Magnesium for Light-Weight Jigs. W. G. Harvey. American Machinist 
Vol. 78, Oct. 10, 1934, page 703. Examples for jigs and templates of Mg alloys 
are to illustrate that easier handling often compensates for higher initial costs 
in the use of light-weight material. Ha (14a) 

Minimizing Bearing Troubles with Self-Lubricating Bronze Bushings. Here 
Cuase. Machinery, N. Y., Vol. 41, Sept. 1934, pages 9-12. A composite 
bushing of 90% Cu and 10% Sn is pressed from the powdered materials under 
a pressure of 20 tons/in.*. It is porous and absorbs oil and graphite. Constru 
tion details and operating data are given. Ha (14a) 

Manganese (Le Manganése). M. Déripére. Science et Industrie, (Métanx 
et Machines), Vol. 18, June 1934, pages 163-167. Reviews mineral forms i: 
which Mn is found and where it occurs: Russia, India, Africa, Brazil, Chile, North 
America, France, etc., deals with Mn industry, discusses metallurgy of Mn: ©) 
carbide, Mn silicide, Mn Steels, Al-Mn, Mg-Mn, Ni-Mn and Cu-Mn alloys: i 
reviews uses of Mn in alloys: Mn as deoxiding addition, Mn steels, Mn br 


light alloys, chemical applications. FR (1 a 

Aluminium and the Equipment of the Chemical Industry (IL’Aluminium et le 
materiel de l'industrie chimique). E. DerLaroziére. Revue de |’ Aluminium 
et de ses applications, No. 57, Sept.-Oct. 1933, pages 2219-2227. An A 
on the use of Al in the chemical industry. AH ta 


Stainless Steels for Architecture and Decoration (L'acier inoxydable en archi- 
tecture et en décoration). A. Bosinet. Revue du Nickel, Vol. 5, Jan. 1.334 
pages 6-15. A deseription of the importance of 18-8 Cr-Ni steels for the ve 
mentioned purpose. AH | 


Ferrous (14b) 
M. GENSAMER, SECTION EDITOR 


Most Important Reinforcements with High Yield Points for Reinforced Concrete 
Members with Particular Reference to the Benzinger Screen (Uber die wichtiysten 
Bewehrungen mit hoher Streckgrenze fiir Eisenbetonbauteile unter besonderer Be- 
riicksichtigung des Benzinger Geflechts). A. KLeInLocer. Beton & Eisen. 
Vol. 33, Apr. 5, 1934, pages 97-104. Paper before the Deutsche Gesellscha!t fiir 
Bauwesen discusses critically the various ferrous materials utilized in reinforced 
concrete with particular reference to the significance of their yield point. The 
speaker differentiates between high-grade steels with (a) natural yield points and 
(b) artificially raised yield points. The discussion comprises the following materials 
of both groups: (1) standard German structural steel, Steel St 52, (2) first quality 
open hearth steels in the first group, (3) cold rolled St 52, (4) Isteg iron and 
(5) cold drawn wire in the second group. The latest developments in the utilizatior 
of high-grade steels and in particular of steel screens with the object of raising the 
yield point of reinforced concrete members are summarized and test data pre- 
sented. EF (14b) 

Chevrolet’s Knee-Action. Joun M. Bonsricut. Heat Treating & Forging, 
Vol. 20, Mar. 1934, pages 117-120; Jron Age, Vol. 133, Mar. 1, 1934, pages 
28B-28F. Describes the design and manufacture of the units. Housing is made 
by butt welding 2 low-C hot-rolled steel stampings, 5/32” thick. Steel for coil 
springs contains 0.55-0.60% C, 0.80% Mn, 0.040% max. P, 0.050% max 
S, 1.80-2.20% Si. Tensile strength is 190,000 Ibs./in.*, elastic limit, 175,000- 
190,000 Ibs./in.? Springs are formed in a special coiling machine from 4 
93 1/2” rod with a 11/16” diam., heated in a pusher-type furnace to 1600° F. 
Coiled springs are heated to 1600° F., quenched in oil, drawn at 950° C., and 
H2O quenched. King-pin support yoke and steering-knuckle are made of Cr-Ni 
steel. The flanges of these forgings are produced by unusually difficult extruding 
operations. These are joined to other parts by welding. ‘Bearing holes for the 
needle-roller type bearings used in the assembly are roller burnished. Parts are 
subjected to various tests during fabrication. MS + VSP (14b) 


Increasing the Life of Haulage Ropes. Engineering Progress, Vol. 15, June 
1934, pages 116-119. Premature weakening of steel haulage ropes is due to addi- 
tional tensile and bending stresses caused by jerking and whipping the rope when 
loading the tubs, suddenly starting and braking, ete. The danger is eliminated 
by a special shock absorber between cage and rope. Operating results show several 
times the usual life. Ha (14b) 


rough-Hard, Shock Resistant Gearing. N. E. WotpmMan. American Machinist, 
Vol. 78, Sept. 26, 1934, pages 661-664. Heat-treated gears are classified as 
(1) case-hardened gearing, where carburized low C plain and alloy steels are 
used, and (2) fully quenched medium C plain and alloy steels which afe 
employed where heavy loads, high stresses, shock and impact have to be endured 
witn rolling and sliding wear, as in railway, steel mill, and mine locomotive 
gearing. Heat treatment, structural features and physical properties of different 
steels are described. Ha (14b) 


Steels in Marine Engineering Service. T. H. Burnuam. Steam Engineer, 
Vol. 3, Aug. 1934, pages 491-492. Abstract of paper read before the laste S 
Marine Engineers. See Metals & Alloys, Vol. 5, June 1934, pee (ith) 


High Grade Steel in Reinforced Concrete Structural Work (Hochwertiger .~ 
im Eisenbetonbau). Fritz von Empercer. Beton & Etsen, Vol. 32, me 
20, 1933, pages 341-352. See Metals & Alloys, Vol. 5, July 1934, rm 
MA 371. EF (14b) 


The Use of Nickel Alloy Steels in Japan. James A. Rasaeitr & nog fe 
Wartanase. Far Eastern Review, Vol. 30, Apr. 1934, pages 176-180, —_ 
1934, pages 209-215. The paper accompanied by 37 illustrations and — re 
and 7 tables summarizes in the first part the commercial utilization of <§- 
alloy steel castings, alloy steel forgings, steel plate and other special Ni age 
Japan. Among the special attributes of Ni in steels, strength combined be oe 
toughness, corrosion resistance, economy in case-hardening, and heat ere 
are stressed in special chapters. Experimental data are tabulated and en (db) 
presented. , 

igni i j i Material 

Designing and Casting (Konstruieren und Giessen). 1. Cast tron as ¥ 
(Quesaeen ols Werkstoff), Sipp. 2. Design of Castings (Ueber Kone alien 
Gussstiicken). Koster. 3. Design of Steel Castings (Ueber die yl 1934 
von Stahigussstiicken). Resow. Die Giesserei, Vol. 21, Aug. RT on 
pages 361-369. Report on a symposium of the Verein deutscher Eisen a a 
Historical data, composition of old Fe findings going back 2000 years, : a. 
cast Fe for machine parts and structures in spite of competition . ar 
development of other materials, necessity of cooperation of designer a 
man, constructive details and molding technique to obtair good —s ia ib) 
discussed. 
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cast Iron, the Dean of Ferrous Metals. J. M. Lesseris. Product Engi- 
neering, Vol. 5, Oct. 1934, pages 375-376. Factors to be considered in the 
design of parts of cast Fe and formulas used are surveyed generally. Ha (14b) 


Yield Point of tron and Steel as Measure for Determining the Permissible 
Stresses in Reinforced Concrete Constructions (Die Streckgrenze von Eisen und Stahl 
als Massstab fir die Bemessuno der zulassigen Spannurnen im Ejijsenbetonbau). 
A. Ktretniocer. Beton & Eisen, Vol. 33, Jan. 20, 1934, pages 33-35. 
The author differentiates between structural steel having a ‘‘natural’’ and “‘artificial’’ 
high yield point. The former is due to favorable alloying, wiile the latter is 
secured by cold work. Kleinlogel objects that cold worked structural steels are 
liable to lose part of their strength under adverse service conditions (for instance 
fire), that they are more brittle above the yield point and that, nevertheless, they 
are given preferential treatment in the official German specifications covering the 
maximum permissible load (2400-26000 kg./cm.? allowed recently) while for 
the high-grade structural steel St. 52 a maximum stress of only 1500 kg./em.* is 
permitted. The author considers alloy steels with a natural high yield point 
as superior to cold worked structural steels in reinforced concrete work and demands 
that the former at least should not be handicapped by unjustifiable restrictions. 


EF (14b) 
Development of Materials for Poppet Valves. C. C. Hopcson. Heat Treating 
& Forging, Vol. 20, Apr. 1934, pages 170-175. See Metals & Alloys, 


Vol. 5, July 1934, page MA 371. MS (14b) 


The Manufacture and Inspection of Taps. L. G. J. HensHaw & A. Downte. 
Inspection, Vol. 5, Apr. 1934, pages 2-23. Includes discussion. Paper read 
before the Institution of Engineering Inspection, Dec. 14, 1933. Principal factors 
whi have to be taken into consideration are hardness, torsion and malleability, 
for which purnose the following analysis has been found most satisfactory: 1.15- 


&. C, 0.10-0.20% Si, 0.20-0.35% Mn, 0.083% S max. After the dis- 
cus of the manufacturing process, heat treatment and finishing are dealt with. 
Ex] ce has proved that best results are obtained by the use of an electrical 
furnace fitted with magnetic control. The charge is heated to 760° C. before 
qu ing. The correct moment to quench is a matter of temperature and rate of 
he: The critical point for quenching is the moment when the C goes into 
so] and coincides with the point when the non-magnetic condition is reached. 
TI indicated by means of the magnetic control. The tempering range is 
between 200°-220° CC. In econelusion inspection and instruments used for 
inst on are dealt with. Kz (14b). 


On the Manufacturing Status of Springs for Machinery. S6zo Harrort. 
Journal of the Society of Mechanical Engineers, Vol. 37, Mar. 1934, pages 


131 >. (In Sapanese.) *apar read before the 241st Meeting of the 
So of Mechanical Engineers, Oct. 11, 1933. Brief discussion of the difference 
ir manufacturing processes according to the application of rolled steel or 
draw: wire for coiled springs. Analyses of spring steels (C, Si-Mm, Si-Cr, Cr-V) 
are bulated. C steel containing 0.75-1.10% C is used for the majority of 
spri at present. Formulae for the caleulation of coiled springs, modified for 
eoncirrence with actual test results, are discussed. Kz (14b) 


O'c and New Problems in Reinforced Concrete Research (Uber einige Aufnaben 
der Eisenbetonforschung aus 4lterer und neuerer Zeit). Otro Grar. Beton 
& sen, Vol. 33, June 5, 1934, pages 165-173. Lecture before the 87th 


Ge! Meeting of the Deutscher Beton Verein, Apr. 1934, critically discusses 
am other problems shrinkage stresses in steel reinforcements in concrete, per- 
mis stresses, and the useful resistance of steel and round Fe bars vs. rein- 
force’ conerete under static and oscillating loads. EF (14b) 


Long Span Bridges. Ratpn Freeman. Railway Engineer, Vol. 55, Aug. 
1934, pages 244-246. Special attention is paid to the improvements in quality of 
steel and construction of joints in the evolution of long span bridges. In the 
early part of this century mild steel with a yield stress of 15 tons/in.? (working 
stre f 7.5 tons/in®?.) was generally utilized. Si steel used for many American 
bridges is about 1/3 stronger than mild steel and low Cr steel now being made 
in Germany and England has a yield stress of about 23 tons per sq. in. and will 
sustain a working stress about 50% higher than mild steel. A span of 2500 ft. 
for heavy traffic is quite possible and a bridge of the arch or cantilever type would 
be cheaper than a suspension bridge up to 1500 ft. span. Due to the advance- 
ments in steel quality and modern construction methods the cost of a long 
span bridge is now less than a series of shorter spans supported on piers. WH (14b) 


Steel Staterooms on Ships (Stahi-Fahrgastkammern an Bord von Schiffen). 
E. Foerster. Werft, Reederei & Hafen, Vol. 15, Apr. 1, 1934 pages 
82-83. Experiments are under way in Germany to replace the wooden parts of 
state-rooms on ocean liners by steel. The favorable experiences in the U.S.A. 
with all-steel hotels are pointed out. German steel walls and doors, which 
incorporate a sound-proof glass wool filling, are heavier but offer a superior sound 
insulation and are fire-proof. So far sheets of 1.25 mm. thickness placed 25 mm. 
apart have been utilized but by proper design .87 mm. sheets at a distance of 
18-20 mm. are feasible. Further lowering of assembling costs are -~ «wr 

WH (14b) 


Cast Iran in Bridge Building (Gusseisen im Briickenbau). Ernst Extmer. 
Die Giesserei, Vol. 21, Sept. 14, 1934, pages 398-399. Describes a cast iron- 
concrete bridge of 75.6 m. span. Ha (14b) 


Solingen Steel Ware (Solinger Stahiwaren). Technische Blatter der deutschen 
Bergwerkszeitung, Vol. 24, July 29, 1934, pages 458-400. Discusses at 
length the procedure in manufacturing cutlery ware, describing (1) forging. (2) 
heat treating, (3) grinding. GN (14b) 


Use of Nickel and Nickel Alloys in Chemical Industry (Les emplois du nickel 
et de ses alliages dans les industries chimiques). Génie Civil, Vol. 104. May 
1934, pages 432-433. Describes some of the commoner applications of Ni and 
its alloys to the problems of chemical industry. IDG (14b) 


Revocon System. Fnamelist, Vol. 11, July 1934, pages 9-11, 15. The 
revocon system is a new process (patents pending) of construction for buildings 
permitting use of porcelain enameled metal in sheet form on exterior and interior 
surfaces. Details of construction are described and illustrated. ‘Ha (14b) 


International Congress for Steel Development. Engineer, Vol. 157, June 29, 
1934, pages 650-651; Engineering, Vol. 137, June 29, 1934, pages 726-727. 
Summary of papers presented before the Congress discussing recent advances made 
in the building of steel structures. LFM (14b) 


Steel Reinforcing Spirals. U. S. Bureau of Standards Simplified Prac- 
tice Recommendation R53-32, Dec. 15, 1932; American Standards Associ- 
ation, American Standard A38-1933, 11 pages. AHE (14b) 


Alloy Steel Tubes (Le Tube en acier spécial). Aciers Speciaux, Metauxr 
et Alliages, Vol. 9, Mar. 1934, pages 93-98. General discussion of the use of 
alloy steel tubes. GTM (14b) 


Tentative Specifications for Electric-Fusion-Welded Steel Pipe (Sizes 30 in. 
Over). American Society for Testing Materials, A. 8. T. M. Designa- 
tion: A134-32T; American Standards Association, A. S. A. No.: B36.4-1934, 
3 pages. Includes standards for physical properties, dimensions, ete. AHE (14b) 


Tentative Specifications for Electric-Resistance-Welded Steel Pipe. American 
Society for Testing Materials, A.S.T.M. Designation: A135-32T; American 
Standards Association, A.S.A. No.: B36.5-1934, 6 pages. Includes standards 
for chemical composition, physical properties, dimensions, ete. AHE (14b) 
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“OLYMPIC BRONZE” 


Chase Olympic Bronze 
is a_ silicon copper 
alloy combining 


1. Strength of steel 


2. Excellent 
resistance 


3. Ease of welding 
4. Toughness 


corrosion 


Olympic Bronze _ is 
being used for such di- 
versified products as 
Hot Water Storage 
Tanks, Bolts and Nuts 
Equipment, Line Hardware, 
Structural Shapes, Sewage Works 





for Outdoor 
Springs, 


Electrical 
Castings, 
Equipment, Oil Well Equipment, Process Tanks, Dia- 
phragms, Air Conditioning Equipment and Chemical Pipe 
Lines. 


Write for complete information on Chase Olympic 
Bronze this metal has gained wide acceptance in 
the industrial field, it may solve your problems. 


Chase Brass & Copper Co. 


—- Incorporated — 


Subsidiary of Kennecott Copper Corporation 


Waterbury Connecticut 




















Wood or Steel Casing? (Holz oder Stahischalung?). Apo_tr Scuvurer. Beton 
& Etsen, Vol. 33, Mar. 5, 1934, pages 76-79. In concrete work, steel has 
recently become a competitor of wood as casing material. The question wood or 
steel is answered: both. Those cases are pointed out where a greater economy 
is assured by the adoption of steel. EF (14b) 


The Stainless Steels in the Steel Ware Industry (Die nichtrostenden Stahle in 
der Stahiwaren-Industrie). Pauc ScuHArMmeEtIsterR. Technische Blatter der 
deutschen Bergwerkszeitung, Vol. 24, July 29, 1934, page 464. The 2 
principal types of stainless steel used by steel ware industry are the hardenable 
Cr steel (average composition: C: .45%, Cr: 14% Ni: .5%) as applied for 
cutlery and the tough, deep drawing Cr-Ni steel (C: .11%, 18% Cr 8% Ni) 
for forks, spoons, etc. Data are given on heat treatment, mechanical and cor- 
rosion properties of these steels. The causes and factors affecting the corrosion 
stability are outlined. Important factors which affect the corrosion stability are 
composition, microstructure, heat treatment and surface condition. The Cr con- 
tent required for good corrosion properties must amount to at least 12%. If the 
C content is high, Cr content must be high. for the homogeneous structure (appar- 
ently martensite in the hardenable Cr steel and austenite in the tough Cr-Ni steel) 
possesses the highest corrosion stability. This homogenous structure is not 
attained, however, if the Cr and C contents are not balanced and the proper 
hardening temperature is not chosen. GN (14b) 


Steel for the Finishing Industry. L. Sanperson. Synthetic & Applied 
Finishes, Vol. 5, July 1934, pages 96-97. Heat treatment of steel in a He 
atmosphere is found to improve the plating (Ni, Ni-Cr, Cr), but even in unplated 
steel the power of withstanding corrosion js raised by this means. The best 
form of plating is obtained by the use of a Co-Ni alloy which is electrolytically 
deposited. This gives a very white finish approximating to Ag. The rustless prop- 
erties are claimed to approach those of austenitic stainless steel. Co-W steels are 
best suited for absolutely plane parallel mirrors, the mirror bases being coated 
with Cr, ©o-Ni or Rh. The Rh mirror has a greater reflection power but is 
comparatively soft. Other recent developments discussed are bonding of sheets 
of different metals, heat treatment in a dilute atmosphere of Cle, asphalt coat- 
ing of steel sheets, 18/8 with lower Cr and higher Ni contents is suitable 
for very deep stamping, is amply resistant to corrosion but cannot be obtained 
in the form of castings. Se instead of S renders austenitic steels machinable with 
comparative ease. Successful manufacture of rustless steel wire and wire rope 
as competitor for coated high-grade C steel, brass, P-bronze and monel metal 
products is pointed out. A coating of Pb on tubes, rods, wire of C and alloy 
steels to be cold drawn serves as a lubricant and greatly reduces the number of 
annealing and pickling operations. Al-Fe-Ni alloys are lighter, cheaper and 
more efficient than the present Co-Cr-W magnetic alloys. A 25/15 Cr-Ni steel was 
found to operate successfully at 800° C. in the making of cotton cloth. Ta 
carbides sre replacing W carbides and Cr-W-Co (over 50% Co) alloys are intro- 
duced as cutting materials. EF (14b) 


Wire Rope. C. D. Meats. Wire and Wire Products, Vol. 9, July 1934, 
pages 205-212. After a brief historical sketch of development of wire rope which 
was made just 100 years ago for the first time, exhaustive data are given on 
various forms of ropes, tables and formulas for calculation of engineering prob- 
lems, physical properties of material used and fittings for ropes. Ha (14b) 
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GENERAL (15) 


RICHARD RIMBACH, SECTION EDITOR 


Handbook of Chemistry and Physics. 19th Edition. Chas. D. Hodgman, Editor- 


in-Chief. Chemical Rubber Publishing (Co., Cleveland, Ohio, 1934. Fabrikoid, 
1% x 6M inehes, 1933 pages. Price $6.00. The 19th edition of this hand- 
book has 115 pages more than the 18th edition. The handbook has now been 
divided into five sections, approximately equal in size. These sections are indi- 
cated by ‘tts of stiff colored paper on which is printed a summary of the 
contents of that particular sectior lis summary supplements the complete Table 


of Contents in the fror ae book and the cross index in the back of the 
boo! hy ' ectio into which the handbook is divided are: 1. Mathematical 
Tables, 2. Properties and Physical Constants, 3. General Chemical Tables, 4. Heat 
and Hygrometry, Sound, Electricity and Light, and 5. Quantities and Units 
Miscellaneous Tables. The most extensive of the new tables added to the nine- 
teenth edition is the one on X-Ray Crystallographic Data. In this table is given 
the type of structure, the space group, the dimensions of the unit cell and the 
number of molecules per unit cell. The new tables appearing in the handbook of 
special interest to Metals & Alloys readers follows: X-Ray Crystallographic 
Data, 43 pages; Thermodynamic Properties, 14 pages; Heat of Combustion of Liquid 
Fuels, vige RicHArRD Rimpacn,. (15)—B— 
Journal of the Institute of Metals. Vol. LIII with index to Vols. LI, LII, and 
LIIl Institute of Metals, London, 1933. Cloth, 5% x 8% inehes, 887 pages. 
The non-ferrous abstracts which have appeared monthly are here reprinted in bound 
form, just as they appeared monthly, without grouping all abstracts that come 


under a given heading, together. The index, however, allows finding the individual 
abstracts, and includes also the original articles published by the Institute during 
the year H. W. Giiietr. (15)—B— 

Journal of the Institute of Metals. Vol. LIV. Institute of Metals, London, 
1934 Cloth, 5! S44 inches, 326 pages. The original articles on non-ferrous 
metallurgy that have appeared in the first six months of 1934 are reprinted 
in bound form, with index [he presidential address of H. Moore points out 


that ferrous and non-ferrous metallurgy are interdependent rather than separate 
entities and mentions the benefit that would ensue from a_ coalition of the 
Institute of Metals and the British Iron and Steel Institute so that their articles 
and abstracts might be issued jointly. He also favors some plan of cooperation 
among the journals publishing metallurgical abstracts in English, a matter in 
which Metals and Alloys is also interested, and, with Dr. Moore, wishes that 
some workable scheme that would jnerease the completeness, accuracy, speed and 
usefulness of metallurgical abstract services. without raising their cost to the 
reader, could be evolved The articles have been abstracted in our abstract section 
as they appeared monthly. The discussions, included here, add to the informative 
value of the articles themselves. That on the general subject of tarnish resistance 
of silver alloys, appended to the article on Ag-Be alloys is of special interest. The 
articles in general deal with the more theoretical aspects of non-ferrous metallurgy 
and the presidential address comments on the difficulty of persuading those who 
could write “‘praetical’’ articles, to do so. H. W. Giiverr. (15)—B— 


Economic (15a) 


Uniform Extras and Deductions for Products of the tron and Steel Industry unger 
the Code of Fair Competition. Approved by the Board of Directors of American 
Iron and Steel Institute. 82 sections varying from 1 to 37 pages each. Loose 
leaf—-paper binding. Published by American Iron & Steel Institute, New York. 
Price $1.00. Extras for special size, finish, analysis, testing, eic., for all com- 








mercial wrought ferrous products are stated. H. W. Givtierr. (15a)—B— 
—_ ae Z 
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...- HAVE YOU HEARD “she one 
about the traveling salesman? 


He wentto bed atthe William 
Penn and slept twenty years! 
Well, maybe that is a little 
exaggerated. But anyway, 
the beds at Pittsburgh’s 
number one hotel are so 
comfortable you don’t ever 
want to get up. The food in 
the four famous restaurants 
is equally exceptional, and 
the prices reasonable. Quiet, 
well-furnished rooms, $3.50 
single; $5.00 double, all 
with bath. 








1600 ROOMS . 1600 BATHS 


HOTEL WILLIAM PENN 


PITTSBURGH, PENNA. 
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PROFESSIONAL DIRECTORY 


Personal Services Only 


l-Inch Card 
$2.00 per insertion 


2-Inch Card 
$4.00 per Insertion 








R. A. BULL 
CONSULTANT ON STEEL CASTINGS 
Carbon or Alloy—Electric or Open-Hearth 
Large or Small—Production or Application 


(Consultant and Mid-western Representative for Ajax Electrothermic Corp.) 


541 DIVERSEY PARKWAY CHICAGO 











CLAUD S. GORDON CO. 


Industrial Instrument Repair and Service. 


X-RAY TESTING and INSPECTION 


708 W. Madison St. 314 ind. Term. Warehouse Bidg. 1988 East 66th 
Chicago Indianapolis Cleveland 








METALLURGICAL ADVISORY SERVICE 


Investigations Testing 


Expert Photomicrography 
214 DEWEY STREET PITTSBURGH (18), PA 








THE TECHNICAL 
TRANSLATION BUREAU 


Quality Translations, Abstracts, Reviews, Surveys 
POST OFFICE BOX 293 PITTSBURGH (13) 








LUCIUS PITKIN, INC. 


Chemists—Metallurgists-——Engineers—Assayers 


Analytical Chemists 


and Chemical Engineers 
47 FULTON STREET NEW YORK, N. Y. 








Branch: Buffalo Testing Laboratories, Gerrans Bldg., Buffalo, N. Y. 





The French Tinplate Industry. Tim, Sept. 1934, pages 18-21. Report to 
(British) Department of Overseas Trade on development and present status in 


France and colonies. Ha (15a) 
Tin Statistics. Tin, Sept. 1934, pages 14-16. World consumption and pro- 
duction according to countries is given for 1922-1933. Ha (10a) 
Prices of Metallic Tin. Tim, Sept. 1934, pages 10-11. Daily movement, 
monthly and yearly averages since 1885 are given. Ha (19a) 


The Preparation of Steel Bars. Mechanical World & Engineering Record, 
Vol. 96, July 27. 1934, pages 72-73. Description of a new plant for leat- 
treating, warehousing, cold drawing, and centreless grinding at the Vickers Works 
of the English Steel Corporation Ltd. Kz (15a) 

A Modern Research Department. Mechanical World & Engineering Record, 
Vol. 96, July 6, 1934, pages 4-8. Description of the new laboratories of the 
United Steel Co. Ltd., at Stocksbridge, which provides facilities for every branch 
of research required for steel making and the development of steel ita) 

7 oa 

iron and Steel Imports cf Palestine and Syria. Jron & Coal Trades Review, 
Vol. 129, Sept. 7, 1934, page 328. Statistics for different iron products [or 
1931-1933; imports almost doubled in this interval and are near 70,000 metric 
tons. No iron or steel is produced. Ha (15a) 

Mineral Output of Great Britain in 1933. Jron & Coal Trades Review, 
Vol. 129, Sept. 28, 1934, page 466. Statistics for 1932 and 1933 of minerals 
used in the metallurgical industries are given. Ha (15a) 

Chilean Iron and Steel Industry. Jron & Coal Trades Review, Vol. 129, 
July 20, 1934, page 87. Recent developments in the iron industry in Chile, 
ore deposits and plants are surveyed Ha a 

The World’s tron & Steel Trade. Jron & Coal Trades Review, Vol la 
July 27, 1934, pages 122-123. Iron and steel imports and export charts _ at 
principal countries from 1929 to 1933, and of the 5 principal countries 1933 
Britain, Germany, Belgium-Luxemburg, U. 8S. A., France, from 1909 to 1925 
are given. Total world exports of iron and steel in both 1913 -_ od 
amounted to 16: million tons, with a maximum of 20.6 millions in a (158) 
nomical conditions are discussed » oe 
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NEW EQUIPMENT & MATERIALS 


Electric Melting Furnace with Automatic Rocking Device 


An electric melting furnace with automatic rocking device 


hi been announced by Detroit Electric Furnace Company, 
Detroit, Mich. This new unit, designated Type GM, has 
heen engineered to increase the angle of rock of the fur- 
nace shell automatically. The rate of increase may be 


changed—one rate being available for ferrous and another 
rate for non-ferrous materials. The new furnace is equipped 
with a special transformer and control panel. An oval 
shaped door is used instead of the square door. A feature 
of the rocking mechanism is that the shell velocity is 
gero at the- point of reversal—despite the constant speed 
motor. This innovation makes for a quiet, smooth running 
machine. The sell is positively timed by a gear to the 





re sing mechanism. Water-cooled electrode clamps insure 
a e life for these units. A special high temperature re- 
fr ry is used and with interchangeable shells, the fur- 
na is a satisfactory production or pilot unit for brass, 
ir r alloy steels. The unit is rated as 35 lbs. cold charge 
al 0 lbs. molten capacity. The manufacturers especially 
ret mend the unit for experimental and test runs. The 
indireet are, rocking action and atmospheric control make 
it especially effective where temperature and compositional 
control are important factors. 


New Brazing Flux 


A new flux to be called “Handy Flux,” has just been an- 
nounced by Handy & Harman, New York City. It has been 
developed to speed up and improve brazing operations on 
either ferrous or non-ferrous metals and is particularly ap- 
propriate for use with “Handy” Silver Solders and 6il-Fos 
and Easy-Flo Brazing Alloys—products of this company. 
It has a lower melting point than other fluxes used for the 
Same purpose and permits taking full advantage of silver 
soiders and brazing alloys having low flow points. Greater 
solvent action on a wide variety of oxides is said to be a 
feature that speeds up brazing and insures thorough wet- 


ting of joint surfaces at low brazing temperatures making 
it possible to obtain very strong and uniformly dependable 
joints This new flux is made up in paste form ready for 
ust It works efficiently over a wide temperature range. It 


spreads rapidly over the work when heated with less ten- 
dency to ball up or bubble, avoiding bare spots or the blow - 
ng away ef flux by the force of the torch flame and ihe 
consequent oxidation assuring an even distribution of the 
solder The ordinarily hard to. remove flux slags are no 
ionger a problem when Handy Flux is used as they wash 
off readily with a little not water. Handy Flux is recom- 
mended for brazing stainless steel, steel, monel metal, 
nickel, copper, brass, bronze and various other ferrous and 
non-ferrous metals and alloys. It is sold in one-half, one 
and five pound jars. 


Tantalum Sheets .005-Inch Thick Now 
Welded by Electric Arc 


Fansteel Products, Inc., Chicago, Illinois, has developed 
and perfected a method for welding this rare metal, thereby 
increasing its field of usefulness. 

_ Exacting requirements covering the articles fabricated 
from *antalum have made it necessary to develop a special 
technique for welding it. Some of the most important fac- 
tors which must be considered in working with this metal 
“re as follows: 1. Tantalum is a very valuable metal, cost- 
ng approximately $50 per pound—more than $3 an ounce; 
é. Inasmuch as most of the articles are custom made, the 
bor cost is rather high. Spoilage must therefore be re- 
Guced to a minimum; 3. Finished welds must be strong, duc- 
tile and both gas and liquid tight under pressure and vac- 
uum; 4. Tantalum cannot be deposited from an electrode 
Without so embrittling the welds as to make them unusable; 
®. Tantalum cannot be heated in air much above 650° F. 
of eet becoming hard and brittle; and 6. The melting point 

antaium is above 5100° F. The method finally adopted 


consists of first forming a straight angle flange at all edges 
of the sheets to be are welded. These flanges are then 
fitted together and tack welded in a few places to avoid 
shifting the assembly. The job is then immersed in a tank 
filled with carbon tetrachloride so that the edge to be 
welded is approximately ™4% inch below the surface of the 
liquid. 

Immersion in carbon tetrachloride requires higher voltage 
across the are than would be needed to weld in air, and 
at the same time, the thinness of the stock being welded 
and the necessity for strict localization of the heat, demand 
low welding current. Hard carbon electrodes %” in sizZe, 
held in small light electrode holders, are used. The weld- 
ing current must be of normal polarity. Stability of the 
are and ease of striking it as well as freedom from blow- 
ing are absolutely essential for producing good welds. An 
open circuit voltage of 50 which falls to about 25 across the 
arc usually produces satisfactory welds. Current depends 
on the thickness of metal, .005-inch stock requiring only 15 
amperes and .025-inch 60 amperes. 

Welding is accomplished by melting the edges of the 
flanges so that the metal runs together. This must be ac- 
complished quickly since holding the are in one spot or 
striking it more than once in one place, is likely to result 
in brittle welds. Welding equipment manufactured by The 
Lincoln Electric Company, Cleveland, Ohio, is used in this 
work. 


New Torsional Fatigue Testing Machine 


Dr. Alfred J. Amsler has developed a new machine for 
torsion fatigue.tests,.under the application of repeated or 
reversed torsional stresses, capacity 500 ft.-lbs. The ma- 
chine produces torsional vibrations in a specimen between 
two adjustable limits which 
may be chosen in such 
manner that the specimen 
does not undergo any per- 
manent deformations until 
the fatigue limit has been 
reached. These tests should 
be carried out well below 
the torsional elastic limit, 
since otherwise the results 
do not depend upon the 
true fatigue properties of 
the material. The test bar 
can be pre-loaded in one 
direction, and the torsional 
vibrations are then super- 
imposed. If the test piece, 
without pre-loading, is to 
be stressed alternately in 
two directions, the angle of 
deformation must be equal 
to both sides. An adjust- 
able crank-lever deflects 
the test bar in torsion by 
a definite ang!e. The other 
ena of the bar is connected 
to a lever which serves to 
indicate the stress applied, by a large measuring spring 
A scale, reading directly in ft.-lbs., is provided. The lower 
and upper limits of load can be controlled during a test. 
If, during a test, the specimen should undergo a permanent 
deformation, the machine, automatically, maintains a con- 
stant amplitude of torsional vibration. If the specimen 
breaks, the machine stops automatically. An automatic 
counter indicates the stress-cycles to fracture. Two inter- 
changeable load ranges are provided; 500 and 250 ft.-lbs. 
The machine operates at 1000 or 2000 cycles per minute. 
This machine is sold through Herman A. Holz, 167 East 
33d St., New York. 





Rotary Hearth Type Furnace for Small Parts 


A small rotary hearth type furnace for the economical heat 
treatment of miscellaneous lots of small and medium size 
products has recently been developed and built by The Elec- 
tric Furnace Company, Salem, Ohio. The material is charged 
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unto tilting trays by a sliding bottom loading pan, carried 
around the furnace on an alloy hearth, heated to the neces- 
sary temperature and dumped through a chute to a water 
or oil quench. With this furnace the handling of small lots 
of miscellaneous small and medium size products is placed 


on a continuous and economical basis. This furnace is 
specially adapted for the hanciing of springs, bolts and 
miscellaneous machine screw prod-is ™he accompanying 
photograph shows the charging door of the furnace, quench 
tank, conveyor, recording controllers, etc The transform- 
ers are shown mounted above control panel, 


Ignition Welding Timer 


The Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., announce the details of a recent 
development a 
portable Ignition 
We'ding Timer, 
for accurate tim- 
ing of all types 
of resistance 
welding machines. 
It is claimed to be 
so accurate in 
timing that it will 
mass electrical] 
current for peri- 


ods as. short as 
one cycle (1/60 
second) and is 


adjustable up to 
30 eyeles (% sec- 
ond). Accurate 
timing has been 
found to be im- 
portant in the 
fabrication of 
aluminum, alu- 
minum alloys and 
high strength 
steels Outside of 
its electrical ad- 
Vantages over 
former types of 
equipment, it is 
very light in 
weight and small 
in dimensions so 
that it is extreme- 
ly portable—it is 
only 46” high, 42” long and 29” wide and weighs approxi- 
mately 700 Ibs. A unit of this size will carry electrical 
oneres in magnitude as high as 700 kv-a, 440 volts single 
phase. 


Temperature-limit Control for Furnace Roofs 


Automatic fuel cut-down or cut-off, based on measure- 
ment of temperature of carborundum block without physi- 
cal contact, is the principle employed in this new system 
brought out by the Leeds & Northrup Co., Philadelphia, Pa. 
Overheating of furnace roof be- 
ing prevented, the operator can 
run his furnace up to its highest 
safe temperature without fear 
that the roof will be damaged 
should his attention be diverted. 
The number of heats per roof is 
said to be noticeably increased. 
Parts: (1) Carborundum block of 
special design, with well drilled 
to 1” of bottom. May be installed 
when roof is being built or while 
furnace is hot. Lasts for an en- 
tire campaign: should bottom 
burn away, a special plug is 
dropped in well. (2) Thermotube 
employing familiar mirror-and- 
thermocouple principle but of 
new design with water jacket 
which serves as mounting. (3) 
Instrument is 1400°-3200° F., 24- 
hour round-chart “Micromax” po- 
tentiometric recorder-controller 
with wide indicating pointer and 
12” large-figured “giant” outer 
seale. (4) Motorized valve: as re- 
quired but always of simple, 
strong type. as it operates only 
in emergencies. 





New Blast Cleaning Unit 


W. W. Sly Mfe. Co., Cieveland, Ohio, announce a new 
cleaning unit. ‘The blast principle of the new unit is one 
of utilizing many times more abrasive grains with a result- 
ing proportionate increase in the number of impacts upon 
the surfaces to be cleaned. This comparatively large vol- 
ume of abrasive is fed into an air stream from a high 
pressure fan blower, the wheel of which is mounted direct 
on the shaft of a ball bearing motor. The kinetic energy 
of the blast is imparted to the abrasive grains. The 
abrasive does not pass through the blower, eliminating all 
wear on the blower. The first application of this new blast 
principle is in connection with a blast mill, the barrel of 
which has an inside diameter of 42” and a length or depth 
of 36”, revolving on an inclined axis. Its design permits 
running the mill at low speed for delicate work and at 
higher speeds for other work. The tumbling action can 
therefore be combined with blast cleaning on a great variety 
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of work for obtaining a tumbled and blasted finish in a 
Single operation. The mill barrel has a load capacity of 
from 10 to 15 cubic feet. Its tilted position insures a thor- 
ough mixing of the load, and the blast is directed against 
the center of the load face, at its greatest depth, for most 
effective cleaning results. The barrel is perforated and 
surrounded by an outer shell which receives the used 
abrasive and by means of a spiral flight, returns it to the 
high end with every revolution of the barrel. Buckets 
fixed to the inside of this outer shell lift the abrasive ana 


return it to a feed hopper above the blast nozzle. The 
mill barrel with its outer shell and spiral and buckets is 
a self-contained unit revolving as a single piece This 


one-piece construction means the absence of friction be- 
tween parts and the practical elimination of wear from the 
cutting and grinding action of abrasive, refuse, etc. There 
are no moving parts inside the blast chamber. Operating 
cost is claimed to be low because of the entire elimination 
of compressed air and the small amount of power needed 
for producing the blast from the fan blower. Maintenance 
cost is negligible because the abrasive does not pass 
through the blower, and the barrel is a one-piece wit 
which tumbles the work and returns the abrasive. 


Furnace Pressure Control 


In operating open-hearth, billet heating and other ty; 
of furnaces, operator’s attention is engaged by numer. 
factors, so that he cannot constantly regulate pressure. " 
system, brought out by the Leeds & Northrup Co., P! 
delphia, Pa., relieves him entirely of this duty. . It cons 
of a compensated inverted-bell type element with sir 
or double limit contacts commanding a damper mot: 
through a relav, with red and green signal lamps.and m« 
for changing over from automatic to manual control, F 
nace pressure controller has micrometer adjustment de: 
and normal range of +0.05 to —0.10 in. of water, var 
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by shifting weight on balance arm. When automatic reg- 
ulation reaches either of its limits under extreme _ condi- 
tions, one of the colored lamps flashes, signaling furnace 
operator who then switches from automatic to manual and 
operates damper himself from a push-button station. 
Damper drives are available with output torque and other 
characteristics suited to application, standard motor being 
% h.p.; 115 or 220 volts d.c., or 110 or 220 volt 3-phase 60- 
cycle a.c. Controller, relay and damper drive are all im 
heavy dust-proof cases. Recommended installation is con- 
troller, selector switch, lamps, push-button station and re- 
lay cabinet all on one panel so located that pipe from iur- 
nace tap to controller will not accumulate water. 


Scrap Metal Baling Press 


A recent development of The Hydraulic Press Mfg. ©o., 
Mount Gilead, Ohio, is a box type scrap metal baling press. 
The H-P-M baling press is completely self-contained with 
its motor driven H-P-M hydro-power unit mounted directly 
on the press at one end. The press consists of a box built 
up of massive ribbed steel castings to take the loose scrap 
metal. It is closed by a heavy sliding door, actuated by a 
hydraulic cylinder. Pressure is applied to the scrap from 
two directions—first from the end, and then from the side 
by platens moving into the box operated by hydraulic rams. 
The application of the pressure is controlled through aoa 
lever actuated valves. Two pumps, each of the rotary hig - 
speed oil pressure type, build up the pressure. The first 
pump delivers a large volume of oil at medium pressutti 
the second pump, the new H-P-M variable delivery ra ve 
type builds pressure up to maximum. An H-P-M at he 
automatically regulates the pump’s pressure and Mon 
of output. Compactness, smooth action, speed of operat ne ; 
ease of control and bales of high density are among 
desirable features of this new H-P-M scrap metal baler. 


Sand Testing Instruments 


: , d by 
The following instruments are all manufacture 
Harry W. Dietert Co., Detroit, Mich. The tenses oa 
strength accessory consists of 2 major parts, <n cate 
specimen tube holder and the loading mechanism. 














sile tube holder bolts 
to the pivot. shaft 
of the Types C. 2. 
strength machine. A 
hardened steel base 
with the aid of 2 
elamping screws 
holds the tensile 
specimen tube rigidly 
in place during the 
test. The loading 
mechanism is mount- 
ed on an aluminum 


frame having 2 hard- 
ened studs which en- 
tel the upper and 


lower test position 
holes of the pusher 
arm of the strength 
machine to hold it in 
position. A steel 
shaft mounted on 
dust protected 
ground ball bearings 
supports the pendu- 
lun weight on its 
lower end, On the 


upper end of the shaft 


bronze ball chain to 





transferred through a 
of the sand specimen 


in the tensile specimen tensile specimen tube 
as rnished with this accessory consists of 3 parts, namely, 
tu proper, specimen pedestal. The tube 
pr r is made of a brass casting accurately 
m ined to size. The specimen grip which holds the upper 
half of the sand specimen seats itself into the tube proper on 
a f-freeing taper thus eliminating friction and binding 
due to grit. The cup around the bottom of 
th ube holding specimen grip in place while ramming the 
sa in the tube. The sand sample is placed in the tensile 
sp men tube and rammed. pedestal is then re- 
mi d and specimen tube is attached to tensile test acces- 
SO The sand specimen is loaded by turning hand wheel 


S 





Shear scale of the strength machine. 


The transverse strength 


box consists of the 
parts. A hardened 


aluminum cross head 
taching clip for rigidly attaching 
cross head to the plunger of sand 
rammer,. A sand hopper to hold 


the surplus of core 


spring steel cut-off knife to 
curately and easily size 
A two part 


the one inch height. 


aluminum core box 
easy removal of core from 
box. Core drying plates on which 
core specimens are rammei and 
by which they are handled before 
baking. A steel anvil forming a 
Support for the core box assem- 
bly. A strike-off template 


to level core sand in 


per. Cores as rammed with this 
equipment are suitable for either 
research or control test. 








The flowability 
a dial indicator of special construction 
read in percentage of 
is attached to the sand 
means of 2 screws. The 
rests against the cross 
head of the rammer and registers the 
movement of the rammer plunger be- 
tween the fourth and fifth drop as 
The flowability of molding 
sand is influenced by moisture content, 
fineness, clay content, 
facing material addi- 


calibrated 

flowability. 
rammer by 
indicator stem 


flowability. 


permeability, 
strength, 
tions. 

creasing or decreasing any one of the 
above physical properties until suit- 
able flowability 
ing sand with a flowability of 90 will 
ram readily 
ducing 


of pe C. P. strength machine and recording maximum dry 
scale reading as 


strength. 


The transverse 
core strength acces- 
sory consists of 2 
parts, a double core 
support arm and a 
single core support 
arm. The double sup- 
port arm is attached 
to the pusher arm of 
the strength machine, 
while the single sup- 
port arm is attached 
to the loading weight 
of the strength ma- 
chine. The supports 
on the double support 
arm are pivoted to 
secure alignment 
with core specimen. 
All of the supports 
and attaching studs 
are hardened. The 
load on the core 
specimen is read di- 
rectly from the dry 


indicator consists of 


be controlled by in- 


is secured, A mold- 


is inductive to ro- 


uniform casting surface, 
while a sand with a flowability of 75 
will require more ramming energy and 
is inductive to inferior casting surfaces. 








The Cromodine Process 


The American Chemical Paint Company has recently de- 
veloped a process in which cleaned steel surfaces are con- 
ditioned, or treated, so that when painted, the life of the 
finishing materials is extended, without impairing the lus- 
ter of the applied finishes. The process is a conditioning 
process, not strictly a coating process, in that a coating of 
appreciable thickness is not produced. This is claimed to 
have a very decided advantage in that not only is the paint 
firmly attached to the surface, but there is no coating which 
has a tendency to peel or flake upon bending. The company 
supplies a crystalline material known as “Cromodine.” This 
is dissolved in water contained in a stainless steel tank, 
heated with coils to a temperature of 170° to 180° F. In 
iddition to this Cromodine tank, 2 rinse tanks are required 
These can be constructed of steel or wood. The first one 
contains cold water, which overflows freely, and the second 
one contains hot water. The process consists in first re- 
moving the oil and rust from the surface. Oil is best re- 
moved by an alkaline cleaning process, and rust is removed 
either mechanically, with an abrasive, or chemically. The 
parts are then immersed into the heated Cromodine solution, 
in Which they remain for a minute. They are then removed 
and rinsed in a tank of cold running water, and then, by 
immersing them into a bath of hot water, the drying of 
the surface is hastened. A powdery residue is left, which 
in most cases should be removed by a tack rag wipe, after 
which the surface is ready to receive the prime coat of 
paint. The Cromodine process provides an excellent foun- 
dation for high bake enamels as well as synthetic materials 
and oil primers. The cost of the process is approximately 
10c per 100 square feet of surface coated, and the time 
being so short, adapts the process to large as well as to 
small production. 


Protected Metal Now Covered With Copper 


The H. H. Robertson Co., Pittsburgh, Pa., announces that 
the standard Robertson Protected Metal is now covered with 
Anaconda “Electro-sheet” copper. The exterior surface con- 
sists of copper firmly bonded to asbestos felt, which in 
turn is applied to the steel core sheet with asphalt. 


New Alternating Current Welder 


The Lincoln Electric Company, Cleveland, Ohio, announces 
a new alternating current welder which will be known as 
the Lincoln “Shield Are AC.” This new welder is of the 
motor generator type which takes 2 phase or 3 phase alter- 
nating current of standard voltages and frequencies and 
converts it into alternating current of lower voltage and 
at that higher frequency 
most suitable for are weld- 
ing with either heavily 
coated or washed elec- 
trodes in all positions. This 
principle, exponents of a.c 
welding say, is an innova 
tion which makes the new 
type of machine the most 
commercially practical 
type. For this equipment, 
the manufacturer claims 
the following advantages 
over the usual a.c. trans- 
former type of welder: (a) 
Improved arc characteris- 
tics due to the higher fre- 
quency such as more stable 
are, less magnetic blow, easier starting of are. (b) Im- 
proved weld metal since there is less spatter loss and in 
multiple pass welding greater density. (c) Better power 
characteristics from the line. Since the machine takes 
power from all phases instead of from one phase, un- 
balancing of phases is eliminated and a power factor of 
approximately double that of the transformer type is ob- 
tained. Since this type of welder draws from the line bal- 
anced power at lower amperage and higher power factor, 
the regulation of the transmission equipment is materially 
improved over that of the usual transformer type. The 
new “Shield Arc A.C.” welder is built in portable and 
stationary a.c. motor driven models in 2 sizes. The smaller 
capacity machine can be used for continuous welding with 
electrodes of 3/32” to 5/16” in size; the larger capacity 
welder handles electrodes from %” to %” in size. These 
machines are wired for 220, 440 or 550 volts, a.c. supply, 
2 or 3 phase, 50 and 60 cycles. In appearance, size and 
weight the “Shield Arc A.C.” is almost identical with its 
companion, the “Shield Arc’ machine for d.c. welding. The 
manufacturer also claims that according to actual test the 
current drawn from the line by this machine is no more 
than that drawn by the usual d.c. motor generator type 
and is a fraction of that drawn by the transformer type. 





¥ 


Metal Bags 


The successful large-scale manufacture of flexible metal 
bags for perishable food products has finally been ac- 
complished, according to a recent announcement made by 
the Reynolds Metals Company, manufacturers of metal foil 
products. Although long recognized as desirable for main- 
taining quality in perishable food products, metal bags 
have not heretofore been widely: used, due to the difficulties 
encountered in quantity-production. Recently, special bag 
making equipment, has overcome the chief drawback to the 
popularization of this packaging medium. Metal bags, com- 
posed of finely-rolled metal, mounted to a variety of pa- 
pers, combine the light and moisture protection of the metal 
container, with the flexibility and economy of popular flex- 
ible wrapping materials. The light-proof and moisture- 
proof features of the metal bag make it particularly ap- 
plicable to the packaging of potato chips, nuts, candy, pre- 
pared flour, cereals, and other food products subject to 
deterioration through rancidity, moisture-absorption, mois- 
ture-loss, and insect infestation. 
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MANUFACTURERS’ LITERATURE 


Note: (This department is conducted for the convenience of the readers of Metats & ALLoys desiring to 
add to their files copies of current literature issued by manufacturers. Any items desired can be secured 
free by applying direct to the issuing firms or wm those cases where a number of items are wanted applica- 


tions may be sent direct to this office. 


be listed ) 


Fire Brick For Every Purpose 


Leaflet illustrating and describing six famous brands of 
fire brick in standardized 9 inch clay fire brick shapes. 
Laclede-Christy, St. Louis, Mo. (535) 


Production Welding 


Booklet on the subject indicated containing a wealth of 
interesting data. The Linde Air Products Company, 30 
East 42nd Street, New York, N. Y. (536) 


The Metallurgy of Wire Manufacture 


A paper presented to the Worcester Chapter of the Amer- 
ican Society for Steel Treating by H. W. Graham, General 
Metallurgist of Jones & Laughlin Steel Corporation. Con- 
tains valuable and interesting data, manufacturers’ stand- 
ard specifications, tables, ete. Jones & Laughlin Steel Cor- 
poration, Pittsburgh, Pa. (537) 


Cupola Refractories 


Paper presented at the 1933 convention of American 
Foundrymen’s Association, Chicago. Contains much useful 
and valuable information on the subject indicated. The 
Ironton Fire Brick Co., Ironton, Ohio. (538) 


Look to the Ingot for Quality in Steel 


3ooklet on the subject indicated, illustrating and describ- 
ing ingots. The Gathmann Engineering Company, P. O. 
Box 43, Carroll Station, Ba‘ttimore, Md. (539) 


Eastern Steel Castings 


Pamphlet illustrating and describing electric, open hearth 
and alloy steel castings up to 10,000 pounds. Eastern Steel 
Castings, Avenue L and Edward Street, Newark, N. J. (540) 


Mo-lyb-den-um in Cast Iron 


Brochure of up-to-date information to foundrymen con- 
taining much new information on the applications of 
molybdenum in the iron foundry. Contains photomicro- 
graphs, tables, charts, curves, ete. Climax Molybdenum Co., 
295 Madison Avenue, New York, N. Y. (541) 


Mayari Staybolt Steel 


Pamphlet describing higher boiler pressures without in- 
creased staybolt trouble, Bethlehem Steel Company, Beth- 
lehem, Pa. (542) 


New Method Annealing 


Pamphlet containing data on this method of annealing. 
Illustrated. Power curves, comparison of annealing costs, 
ete. The Bellis Heat Treating Co., Branford, Conn, (543) 


Nozzle and Stopper Rod Assemblies 


Paper By H. V. Beasley, reprinted from Blast Furnace 
& Steel Plant issues of October and November, 1933. Ve- 
suvius Crucible Co., Swissvale, Pa. (544) 


Recording Electrical Instruments 


Bulletin No. 416, illustrating and describing volt meters, 
millivolt meters, ammeters, shunt ammeters, wattmeters, 
frequency meters. The Bristol Company, Waterbury, 
Conn. (545) 


Pyrometers 


Bulletin 414 illustrates and describes pyrometers for con- 
trolling. recording, indicating, temperatures up to 3000° F. 
The Bristol Company, Waterbury, Conn. (546) 


The Airco-D-B Oxygraph and Travograph 


Brochure illustrating and describing No. 6 Oxygraph, No. 
7 Oxygraph and No. 1 Travograph. Air Reduction Sales 
Company, 60 East 42nd Street, New York, N. Y. (547) 


USS Stainless and Heat Resisting Steels 


A treatise prepared under the direction of the Committee 
on stainless and*heat resisting steels, subsidiary manufac- 
turing companies of the United States Steel Corporation. 
A very handsome volume containing a wealth of informa- 
tion. American Sheet & Tin Plate Co., Pittsburgh, Pa; 
American Steel & Wire Company, Chicago; Carnegie Steel 
Company, Pittsburgh, Pa.; Illinois Steel Company. Chicago, 
Ill.; National Tube Company, Pittsburgh, Pa. (548) 


Corrosion & Heat Resisting Steels 


A new crucible steel catalog on corrosion resistant steels. 
The 80-page catalog is also a manual in regard 
to physical and chemical properties and methods of use. 
Crucible Steel Co. of America, 405 Lexington Ave., New 
York, N. Y. (549) 
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Multiple Tables in Convenient Form 


The Timken Steel & Tube Co. has just published a series 
of tables which will be both convenient and helpful to al] 
who have occasion to use steel in multiple lengths. Ten 
convenient and simple tables in this booklet enable the steel] 
user to tell at a glance either how long his stock must 
be to furnish a definite number of multiples, or how many 
multiples can be cut from a given length of stock. The 
tables cover multiples up to 50 in number from i to 60 
inches in length, including common fractions to 1/64 inch. 
The Timken Steel & Tube Co., Canton, Ohio. (550) 


Operating Manual for Plating with Duozinc 


Technical information on zince-mercury plating is 
available in a new and enlarged edition. The data gi 
in the manual cover in general all phases of Duozinc } 
ing, including preparing the material for plating, ma! 
up the solution, operation, analyzing the solution, test 
the deposit, and other details. R. & H. Chemicals Dep't 
E. I. du Pont de Nemours & Co., Inc., Wilmington, Del. « 


Copper Covered Robertson Protected Metal 


Just off the press, a new folder illustrating and des 
ing standard Robertson Protected Metal with the add 
of the beautiful and durable Anaconda “Electro-Sheet’’ 
per on the outside. This surface is in itself a relati. 
new product which the American Brass Company is it 
ducing to the market for various purposes. H. H. Ro 
son Co., Grant Bldg., Pittsburgh, Pa. (552) 


53 Years Successfully Solving the Production Demand for 
Economy Plus Quality 


Leaflet describing and illustrating heating equipment 
steel treating on a production basis. American Gas Fur 
Company, Elizabeth, N. J. (553) 


Allegheny-66 


3ulletin 66 sets forth data on this chromium-ste¢ 
loy used extensively for nitric acid plants and equipm: 
Table of laboratory tests, analysis, physical data, etc 
seph T. Ryerson & Sons, Inc., Boston, Mass. (554) 


The Moore Rapid ’Lectromelt Furnace 


Bulletin F illustrates and describes in detail this type of 
furnace which is claimed by the manufacturer to be ex- 
tremely rapid in operation and will melt down, alloy and 
superheat rated capacity of cold charge in one hour's time 
when making alloy iron or steel with a good grade of scrap 
and ample power available. Plan view and side elevation 
of ’Lectromelt Furnace, Pittsburgh Electric Furnace Corp., 
Pittsburgh, Pa. (555) 


Hydro Automatic Furnace 


Catalog setting forth data on this furnace for cyanide 
hardening and heat treating by other liquid bath prvucesses. 
Illustrated. Parker-Kalon Corp., 200 Varick Street, New 
York, N. Y. (556) 


Misco 


Leaflet describing the above line of stainless heat re- 
sisting corrosion resisting alloys. Illustrated Michigan 
Steel Casting Co., Detroit, Mich. (557) 


A Busy Boiler 


Leaflet illustrating and describing Kane Automatic Gas 
Boilers for process steam. Mears-Kane-Offeldt, Inc., 1903 
East Hagert St., Philadelphia, Pa. (558) 


Weldless Tires & Rings 


Catalog with complete data on Midvale steel tires, steel 
tired wheels, weldless rolled steel, roll shells, ring dies, 
grinding rings, forged steel rings, with some useful tables 
for users of these products. The Midvale Company, Nice- 
town, Pa. (559) 


Thermit Pure Carbide-Free Metals 


Booklet containing data on ferro titanium, chromium, man- 
ganese, titanium manganese copper, pure carbide-free Mai- 
ganese. Metal and Thermit Corp., 120 Broadway, 
York, N. Y. (560) 


Stronger Than Steel 


Bulletin No. 4 sets forth data on these aluminum bronze 
die castings for metal parts in modern products. Illus- 
trated. Aurora Metal Company, Inc., 614 West Park Ave- 
nue, Aurora, Ill. (561) 


Photomicrographic Cameras 


Booklet illustrating and describing a selection © 
cer cameras, Spencer Lens Company, Buffalo, N. ¥Y. 


f Spen- 
(562) 


New: 














rst 


Ladle Sparks 


Interesting booklet, Vol. 1, No. 4, contains an article en- 
titled “Which Cast Steel Shall I Use?” This article is de- 
signed to show how the proper alloying and heat-treating 
of steels can assist the engineer and manufacturer in their 
constant search for better materials at lower, or competi- 
tive, costs. Sivyer Steel Casting Co., Milwaukee, Wis. (563) 


Norbide 


Booklet describing Norton Boron Carbide the new ma- 
terial claimed by the manufacturers to be the hardest 
material ever produced by man for commercial use. Nor- 
ton Company, Worcester, Mass. (564) 


Temperature-Limit Control for Furnace Roofs 


Application Bulletin No. 53-116 (1934) sets forth complete 
data on this subject. Illustrated. Mounting dimensions. 
Equipment specifications. Leeds & Northrup Company, 4901 
Stenton Avenue, Philadelphia, Pa. (565) 


Castings That Suit the Purpose 
landsome booklet setting forth complete information on 
Monel metal, nickel and high nickel alloys to meet all con- 
ditions. Profusely illustrated. The International Nickel 
Company, Inc., 67 Wall Street, New York, N. Y. (566) 


Widia Cemented Carbides 


ist off the press, handbook and ‘catalog on Widia ce- 
ted carbides as used in tools, wear-resisting parts, and 


er similar applications. 24 pages and cover. Profusely 
i trated and several pages are devoted exclusively to 


t tographs showing some recent applications of Widia ce- 
ted earbide to various special tools, such as intricate 
ers, aS well as various wear-resisting parts which do 
utting—for instance, sand blast nozzles, centerless 

g ler rests, thread guides, electrical contact points, etc. 
7 nas Prosser & Son, 15 Gold St., New York, N. Y. (567) 


Buckeye Silica Firestone 


illetin No. 15 describes split rock linings for refractory 
r poses. Illustrated. Diagrams of tests and miscellaneous 
i rmation. The Cleveland Quarries Company, Cleveland, 
Ohio. (568) 


Refrak Screen Burners 


tractive booklet descriptive of this type of burners. 
7 cal applications, specifications and dimensions. Capac- 
i ible. Installation drawings. Capacities of orifices. The 
Si Company, Philadelphia, Pa. (569) 


“Nothing is Impossible to Industry” 


saflet descriptive of complete units for oil or gas using 
special composition cast pots. The Campbell-Hausfeld Co., 
Harrison, Ohio. (570) 


Arc Welding Machines 


Booklet setting forth facts regarding Airco-Wilson are 
we'ding machines. Illustrated. Manufactured by Wilson 
Welder and Metals Co., Inc. Distributed by Air Reduction 
S 


Sales Company, 60 East 42nd Street, New York, N. Y. (571) 


Carbon Arc Welding and Cutting 
interesting data on this subject by W. J. Chaffee are 
contained in an attractive booklet, issued in 1934. lllus- 


seated. The Hobart Brothers Co., Box DM-296, Troy, 
io. (572) 


- 


FCC 


Handsome booklet illustrating and describing composite 


Steel die sections. fables of iron and steel measurements 
and weights, instruction sheets, properties and applications, 
et The Forging and Casting Corp., Ferndale, Mich. (573) 








Sheet Iron Primer 


Bulletin 127 contains 64 pages and is profusely illustrated. 
In simple, non-technical language it tells the step-by-step 
story of modern manufacture of sheet iron, tracing pro- 
duction from the ore mine to the final inspection of the 
completed sheet. It contains gage tables and an interesting 
glossary of metallurgical terms. Republic Steel Corporation, 
Massillon, Ohio. (574) 


Spencer Turbo-Compressors 


Attractive and comprehensive booklet for the foundryman 
on the subject of these compressors for foundry cupolas. 
Illustrated, Performance curves Table of capacities Sear. 
tional view of compressor. The Spencer Turbine ¢ : 
New Park Avenue, Hartford, Conn. (575) 


Weld It Well! 


Bulletin No. HW-3 illustrates and describes the P & H 
“Hansen” Arc Welder. Set forth also are a dozen points 
of distinction claimed for this welder by the manufacturers. 
Tables, cross sections, ete. Harnischfeger Corp., Milwaukee, 
Wis. (576) 


Carbofrax Veneered Arches 


Booklet No. 3 sets forth complete data on this subject. 
Illustrated. Method of application. The Carborundum Com- 
pany, Perth Amboy, N. J. (577) 


Perliton Liquid Carburizer 


New booklet containing graphs and microphotographs il- 
lustrating the results obtained with this carburizer. The data 
set forth in this book are claimed by the manufacturer to 
be the results of actual] tests in the field and not merely 
laboratory experiments. E. F. Houghton & C« 240 West 
Somerset Street, Philadelphia, Pa. (578) 


Olympic Bronze 


Brochure announcing a high copper alloy containing sili- 
con and zine designed especially for structural and en- 
gineering purposes. Tables, charts, photomicrographs, ete. 
This publication constitutes a hand book covering propor 
ties and uses of Olympic Bronze. Chase Brass & Corvper C« 
Incorporated, Waterbury, Conn, (579) 


Dolomite Refractories 


Basic Dolomite, Incorporated, has issued a most interest- 
ing and attractive pamphlet which presents the case of 
Clinkered vs. Calcined Dolomite in the basic open-heart 
steel furnace. The conclusion reaehed is that the clinkered 
product is more economical and in addition provides an 
easier working furnace and closer control upon refining. 
Basic Dolomite, Inc., Hanna Building, “Cleveland, Ghio. (F800) 


i 


Ductillite 


Handsome brochure describing Ductillite, the pioneer of 
modern tin plate. Many illustrations and interesting data 
on this product. A valuable addition to the library. Wheel- 
ing Steel Corporation, Wheeling, West Virginia. (581) 


Superior Charcoal Pig Iron 


nteresting little booklet setting forth history, charac- 
teristics, grades, brands, also contains grading card, fur- 
naces and capacities. Superior Charcoal Iro) ‘ompany, 
Grand Rapids, Michigan. (582) 


Dust Filters 


Bulletin No S-76 sets forth full information on dust 
filters. Construction features, cross section, many illustra 
tions showing installations, ete. The W. W. Sly Manu- 


facturing Co., 4700 Train Avenue Cleveland Oni 583) 
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|How Wolverine Tube Co. 


IMPROVE 





D QUALITY 


INCREASED SALES 
CUT HEAT-TREATING COSTS 50% 
with a G-E ELECTRIC FURNACE 


‘ E’RE mighty proud of our new 
G-E furnace which bright-anneals 

ir copper tubing,” says President C. C. 

imbocker of the Wolverine Tube Company, 

Yetroit. “It is helping us to increase sales 
ecause it has materially improved quality. 
Jur tubing is now more uniform, and as a 
sult of the dry-annealing feature of the 

immace, water spotting has been entirely 

liminated. Our annealing costs have been cut 
in half. The cost of electricity per pound of 
tubing annealed is only one-tenth of a cent.” 


“With this new furnace we are able to give 


our customers quick shipment on small orders. 


Its flexibility is outstanding. It handles all our 
products — straight and coiled tubing, finned 
tubes, and formed pieces; whereas before we 


‘three furnaces were required.” 








ee ae a 
eT ee ae bs 


This is the charging end of the Wolverine Tube Co.’s new G-E controlled-atmos- 
phere, continuous, mesh-belt-type heat-treating furnace. This 
furnace cut annealing costs 50 per cent 


installed it, 


Your best sales appeal today is 


You may not be a tube manufacturer, but if you heat-treat high quality — your best assur- 


your product, it will pay you to investigate 
line of heat-treating furnaces. For complete 


our complete 


information, amce of high quality is electric 


call the nearest G-E office; or address General Electric, heat-treatment 


Dept. 6B-201, Schenectady, N. Y. 








The atmosphere for this furnace is supplied by a G-E furnace-atmosphere controller which re-forms 


a mixture of air and city gas 
170-18 


GENERAL @ ELECTRIC 
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Put MACHINE GAS CUTTING on your 1935 | 


COST CUTTING PROGRAM 


In making plans for 1935, manufacturers 




































MACHINE GAS CUTTING 
, ly enlarged , 
ee an ey a of ferrous metal products should give care. 


ful consideration to MACHINE GAS CUT. 
TING, a process laden with possibilities for 


has vast 
the possibilit 


WELDED FABRICATION 


improving design, speeding up production 
and effecting great economies in the mak- 
ing of steel parts of almost every descrip- 
tion, and in the modern practice of welded 


fabrication. 


AIR REDUCTION SALES CO. is vr ady 
to aid individual manufacturers in <dcter- 
mining whether MACHINE GAS CUTTING 


can be profitably employed, and if so, 


where and to what extent. Call on us with- 
out hesitation for there is no obligation 
involved. 


AIR REDUCTION SALES C0. 


General Offices: 60 East 42nd St., New York, '. Y. 
District Offices and Distributing Stations in Principal Cities 


..9end for this book 


Production executives of metal | 





-_ ee KK 


working companies are invited to 
write for this 92-page book in 
which the story of MACHINE 
GAS CUTTING is fully told. 
Numerous examples from every 
day usage, strikingly illustrate 
the possibilities of the process. 
AIRCO’S complete line of ma- 
chines are illustrated and de- 
scribed. Your request on your 
business letterhead will bring 


you a copy. 
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...Modern Metal 
of Many Uses 


For thousands of diversified uses, Everdur has proved 
to be the ideal metal... because it combines high 
strength and corrosion-resistance with ductility, weld- 
ability, workability and 
moderate price. 
“Everdur” is a regis- 
tered trade-mark identi- 
fying products of The 
American Brass Com- 
pany made from alloys of 
copper, silicon and other 
elements. Additional in- 


formation upon request. 


Above—Carbon arc welding an Everdur storage tank 
bottom into a seamless drawn Everdur shell. (Seam- 
less shells and tubes available up to 26’ J.D.) 


Above—C ast Everdur valves for severe service. Ever- 
dur ingots are used for a wide variety of dense 
close-g d castings—made with the regular equip- 
ment of brass and bronze foundries. 


f At left—Excellent resistance to dilute 
J sulphuric acid, plus high strength 
y and good fabricating qualities, makes 
Everdur ideal for smoke washers. 


Below—Spun sheet Everdur. No end to the adapt- 
ability of this high-strength copper-alloy! 


Above—Here we have forgings, die-press- 
ings, machined parts, rolled parts and 
flexible metal tubing. Name the part 


you need. Then investigate the possi- 
bilities of Everdur ! 


At right—Riveted Everdur digester 
for process work — 9’ in diameter 
Everduz vessels of all types and sizes 
afe put to endless uses. 


AMERICAN BRASS 
COMPANY 


General Offices: Waterbury, Conn. 


ANACONDA 
a 


ANACONDA COPPER & BRASS 
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FUEL SAVINGS 
by justified 
























Recuperator Applied to Four-Door Reheating Charging Side of Recuperative 
Furnace—Note “hot” fan handling air at 900° F. Four-Door Reheating Furnace 
F course you are interested in fuel savings. billets with hot and cold charging on a solid 
And so were the engineers in a Pittsburgh hearth. They operate on a 24-hour schedule. The 
District Steel Plant. fuel savings effected more 
‘ : than justified the invest- TUNE IN TH 
For that very important reason they installed J CARBORUNDUM 
“tae : ment. Let us send you BAND 
this Carborundum Company Recuperator— . 


information on how to Sumrdaveat 107 en 


Columbia Chain 


equipped with tubes of Carbofrax. the Carbo- 
rundum Brand Silicon Carbide Refractory. 


The recuperator applied to a four-door reheat- THE CARBORUNDUM COMPANY 


ing furnace, preheats all their combustion air R E C U p E RATO R 
to about 900° F. for natural gas and oil fuel. In 
. . . 7 7 9 
the furnace they handle miscellaneous sizes of Equipped Wits “Carbofrax’ Tubes 


S$. PAT. OFF. 


save fuel in your plant. 


el 


A Product of THE CARBORUNDUM COMPANY Perth Amboy, N.J- 


(REFRACTORY DIVISION) 


District Sales Branches: Boston, Chicago, Cleveland, Detroit, Philadelphia, Pittsburgh. Agents: L. F. McConnell, Birmingham, Ala.; Christy Firebrick Company, St- La a 
& Company, Salt Lake City, Utah; Pacific Abrasive Supply Co., Los Angeles, San Francisco, Seattle; Denver Fireclay Co., El Paso, Texas; Williams and Wilson, Lid., 
Toronto, Canada. (Carborundum and Carbofrax are registered trade-marks of The Carborundum Company.) 
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HIS new SC Standard Muffle Type Furnace for hardening high speed steels 
presents a modern appearance. It is one of the SC standard furnaces 
“dressed up” to meet the present day demands for improved appearances. 


This furnace is just one of a complete line of SC standard furnaces—furn- 
aces for any heat treating operation. Whether the operation requires high or 
low temperature, whether large or small oven, oil tempering or pot hardening 
... for high or low pressure ... no matter what the heat treating or melting 
operation, there is a correct SC Standard Rated Furnace for the job. Write for 
catalog or other information. 


‘ | Surface Combustion Corporation 


J. TOLEDO, OHIO Sales and Engineering Service in Principal Cities 


S$... FOR CONTIN “BATCH OPERATION 
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B pe ret Nickel-Moly Steels 

meet every carburizing steel 
requirement with consistently high fac- 

tors of strength and wear resistance. They 
are especially valuable for highly-stressed 
parts such as automobile transmission gears, 
pinion gears and ring gears. 


Timken Nickel-Moly Steels respond satisfac- 
torily to simple carburizing and hardening 
processes, and show comparatively little 
distortion even when quenched direct from 
the carburizing medium. The distortion that 


does occur is so uniform that shop practices 
can be stabilized, and considerable piloting, 
lapping and grinding eliminated. 


Additional economies are realized from 
smooth, easy machining, which reduces 
wastage and saves time and cutting tools. 
As pioneers in the development of nickel- 
molybdenum steels we are naturally in the 
best position to make their fullest advan- 
tages available to you. Our metallurgists 
will recommend the most suitaple grade 
for your purpose. 


COMPANY, CANTON, OHIO 


New Yo rk Los Ang seles Boston Philadelphia 
World's Lar est Pro ducer of Electri ic Fun race Stee 


& tyes 


Detroit C ‘hicago 
Cleveland Er ie 


THE TIMKEN STEEL 


Dis Offices o7 oe sentation in the followi 


Houston Buf 


TIMKEN ALLOY STEELS 


SPECIAL ANALYSES 


cities: 


Roch este Syracuse lsa 


ELECTRIC FURNACE OPEN HEARTH @ ALL STANDARD 
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Resists corrosion, abra- 
sion and heat to 


2100° F / 


AMS CO AL LOY 


: When correctly applied 
: does not burn, crack, 
bend, warp or scale! 







FURNACE HAN 
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"NON-COOLED SHAFTS 8 DISCS _ 
— wl -wfeowl elrelavle te be ms — é 
_—— ee I ae 
RE ARBORS Bare j i F Es . , 
new. Av { mi gurhomton la tew fem ban) 


Bf pala Daere 


— aiewle:4 shape * Pras ~_ — 2 
<a (» ay t) nO. 


EOE 


bat. ore 
i ae 


A\xsco ALLOY IS NOT NEW! ALLOY on equipment and in processes where 


h f heat—corrosion— 
AMSCO ALLOY is an old, time-tested series of Yas foul Coumat He teveges oF heat—cowselon 


d abrasion. 
chromium-nickel and iron alloys now standard- aii: sinter 


ized in six different analyses and sold under this Let our engineers help you in designing your parts 





new trade name. so as to secure maximum life. Let our sales en- 
gineers show you how you can profitably apply 


them to your work. Specify AMSCO ALLOY 


on every cast part requiring complete heat—cor- 


Eight years of making and applying AMSCO 
ALLOY to hundreds of industrial uses requiring 
complete heat, corrosion and abrasion resistance 
provide us with an unsurpassed knowledge of the 
demands made on and the results obtained from Send for a copy of the new Bulletin—AMSCO 
these alloys. ALLOY. 


rosion—and abrasion resistance. 


Applications of cast parts resisting the corrosive 


AMERICAN MANGANESE STEEL CO., 


action of gases, acids and mine water, etc., are 384 EAST 14TH STREET, 
? many. Heat resisting applications in furnaces, ovens, CHICAGO HEIGHTS, ILLINOIS. 
a | hearths, pots, boxes, etc., are innumerable. Abra- Offices in Principal Cities. 
} sion resisting applications such as rolling mill 


guides are frequently met. 





You, too, can profit by using cast parts of AMSCO 
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DEOXIDATION 
with 
Silico - Manganese 


insures 
Specified Results 





CHROMIUM 


High Carbon Ferrochrome (maxi- 
mum 6% carbon) 
Low-Carbon Ferrochrome (in 
grades, maximum 0.06% to 
maximum 2.00% carbon) 
Chromium Metal 
Chromium-Copper 
Miscellaneous Chromium Alloys 


SILICON 


Ferrosilicon 15% Ferrosilicon 50% 
Ferrosilicon 75% 
Ferrosilicon 80 to 85% 
Ferrosilicon 90 to 95% 
Refined Silicon 
(minimum 97% Silicon) 
Calcium Silicon 
Calcium-Aluminum-Silicon 
Calcium-Manganese-Silicon 
Silicon-Copper 
Miscellaneous Silicon Alloys 
4 


BRIQUETS 


( Patented ) 


Chrome Briquets Silicon Briquets 
Manganese Briquets 


TUNGSTEN 


Ww 


MANGANESE 


Standard Ferromanganese 
78 to 82% 
Low-Carbon Ferromanganese 
Medium-Carbon Ferromanganese 
Manganese Metal 
Manganese-Copper 
Miscellaneous Manganese Alloys 


| 
Sp egeieisen 


SILICO-MANGANESE 
All grades including Silico-Spiegel 
w 
VANADIUM 
All Grades 
Ww 
ZIRCONIUM 


Aluminum-Zirconium 

35 to 40% Zirconium 

12 to 15% Zirconium 
Zirconium-Manganese-Silicon 


@ The specified cleanliness of your finished 
steel is insured when Silico-Manganese is 


used to deoxidize the bath. Immediately upon 


its addition to the molten steel, Silico-Man- 
ganese melts and unites with the oxvae 
present to form manganese-silicate par 

These particles being large and of low spe- 


cific gravity rise rapidly out of the bath into 


the slag. The speed with which this clean 


1g 
ion is completed makée j ie 4, | 
action is completed makes it possible 1p 
the steel within 10 to 15 minutes—thus W- 
ing a close control of final analysis. 
Silicon, manganese and carbon are pres- 


ent in exact quantities in Silico-Manganese. 
This assures uniform results, both ch: al 


and physical, in any standard practic: 


Electromet Silico-Manganese is manutiac- 
tured in four grades and carried at al! :- 
tromet shipping points. At your requesi our 
engineers will be glad to study your practice 
and recommend the grade which will insure 


the best results. 





PRODUCT OF A UNIT OF 


ge 


UNION CARBIDE AND 
CARBON CORPORATION 


ELECTRO METALLURGICAL SALES CORP. 


Unit of Union Carbide and Carbon Corporation 


UCC 
Carbide and Carbon Building, wu 


30 East 42nd Street, New York, N. Y. 


Electromet 
Ferro-Alloys & Metals 
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TRIBUTE TO A GREAT AMERICAN 


N DECEMBER 22, 1800, Paul Revere wrote to 

a friend: “I have engaged to Build me a Mill 
for rolling Copper into Sheets, which for me is a very 
Great Undertaking, and will require every Farthing 
which I can Rake or Scrape.” 

The mill was built ...and Revere’s copper was 
soon the standard of the Colonies. His copper was 
used to roof many important buildings; his bells 
sounded from sixty churches throughout New 
England; and his spikes, bolts, and copper sheathing 
were used for the new fleet of frigates .. . headed by 


the famous “Old Ironsides.” 


- 
: 











REVERE COP PBS WARS 





Looking back over these Colonial days, Revere Cop- 
per and Brass Incorporated recognizes that it owes 
more to the illustrious “midnight rider” than the fact 
that he founded the present company. For Revere 
was great, not only as a patriot, but as the foremost 
industrial pioneer. He tirelessly sought to do things 
in new and better ways. And as an artist and crafts- 
man, he insisted on fine materials and painstaking 
workmanship. 

It is this spirit, maintained through one hundred 


and thirty-four years of growth and consolidation, 


that is this company’s proudest possession. 











ee ee cow. C OBR P ORrR A Zz.8 D 


Founded by Paul Revere 
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ODAY’S mistakes will be shown up by tomorrow’s 
business. But tomorrow may be too late. 

As production costs creep up, improvements in 
methods and in production equipment are not always 
enough. A re-appraisal of materials may spell the 
difference between profit or loss for 1935. 

Nowhere is this more true than in your choice of 
steels. Machining costs that are too high may often be 
reduced by a change in steel specifications without 
spending a single dollar on new equipment. Rejec- 
tions or wastes in production may ie 
often be reduced by switching steels Bs 


or altering heat treatment. A new 
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steel in a given part may increase the quality and sal- 
ability of your product at no increase in cost. 

Never has judicious selection of the right steel for a 
job been of greater importance than today. To aid you 
in that selection, our metallurgists are prepared to ana- 
lyze your requirements and specify for you the steel 
which provides the necessary physical requirements at 
the lowest cost per ton in price and in production in 
your plant. Their assistance involves no obligation on 


your part. 


Illinnis Steel Caompany 


208 SOUTH LASALLE STREET ° . 
SUBSIDIARY OF UNITED STATES STEEL CORPORATION 


ILLINOIS Jf 


ALWAYS 


CHICAGO, ILLINOIS 


STEELS 


DEPENDABLE 











These TANKS, made of 3/16" half hard c.r. cop- 
per, have an outside diameter of 92" and an in- 
side depth of 72”. They have been in service in a 
chemical plant for some time and the user reports 
they are “standing up fine.” 


oe 


These tanks, made by L. O. Koven & Srothers, Inc., Jersey 
City, N, J., are good examples of sound copper tank con- 
struction. 


Service conditions called for resistance to heat and corrosion. 
Soft solders were not suitable, but SIL-FOS Brazing Alloy 
solved the problem. 


A thin ribbon of SIL-FOS Brazing Alloy was inserted between 
the overlapping tank seams. Then the seams were riveted to- 
gether. When heat was applied, SIL-FOS, flowing freely at 
1300° F., alloyed with the copper, joining the sheets into one 
solid unit, In this instance, no flux was necessary—the self- 
fluxing action of SIL-FOS being sufficient to join the copper 
to copper. 


SIL-FOS is ideal for making joints like this. It withstands 
heat and resists corrosion to the same extent as the metal 
itself. It is equally effective, when used with a flux, for join- 
ing brass, bronze, extruded bronze and other non-ferrous 
metals and alloys. It works fast, penetrates deeply, makes 
joints as strong as the metals joined, with savings in time, 
labor and material. For proof—TRY SIL-FOS on your work. 


Write for details and a copy of 
BULLETIN 512-MA 









HANDY AND HARMAN 82 Fulton. St.. New York 
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TRY 


Sil-Fos 


BRAZING 
ALLOY 


SIL-FOS can be ob- 
tained from all dis- 
tributing stations of 
the AIR REDUCTION 
SALES COMPANY in 
the United States, as 
well as from many 
prominent suppiy 
houses. 





le Selecting A Steel for Coil Springs 





FERRO-ALLOYS 


of vanadium, silicon, 
chromium, titanium, 
and silico-manga- 
nese, produced by the 
Vanadium Corpora- 
tion of America, are 
used by steel makers 
in the production of 
high-quality steels. 





The problem in selecting a steel is to choose 
one that will enable the manufacturer to du- 
plicate the results desired thousands and thou- 
sands of times with regularity and a minimum 
of effort and cost. 

Its demonstrated melt to melt uniformity 
and its conceded freedom from sensitivity make 
Silicon-Vanadium the ideal analysis for coil 


springs of many types. 


Bear In Mind —- 





Metallurgists of the Vanadium Corporation, 
familiar with the difficulties of spring design 
and manufacture, will be glad to co-operate 


with you. 


VANADIUM CORPORATION OF AMERICA 
120 BROADWAY, NEW YORK, N.Y. 


PITTSBURGH 


ROIT 
Bridgeville, Pa. DET 


CHICAGO 
Plants at Bridgeville, Pa., and Niagara Falls, N. Y. 


Research and Development Laboratories, Bridgeville, Pa. 


VANADIUM STEELS | 


for strength, toughness and durability 
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Countless experiments, trial and error, exacting selection 

and years of patient, painstaking study and research have 

been required to bring to the present high standards 

of perfection our modern industrial developments in 

product and method. ¢ In every instance the sought 

for result is improved, out- 

Pedigreed Forgings standing performance. 

So it is with a forging. It, too, 

must have blood lines. These are not only the good name, 

skill and workmanship of the forge shop, but equally 

important, the forging billet which is converted into the 

finished forging. * When you use ASCO Special High 

Grade Forging Billets and 

Slabs you are sure of the 
pedigree of your forgings 

there need be no doubt in 

your mind as to quality and 

performance—these charac- 

teristics are unmistakably 

presentin every ASCO billet. 





Our Metallurgical Laboratories 
are at your service in developing 
special steels for special purposes. 


FORGIAG 
EERE ES 


THE ANDREWS STEEL CO., NEWPORT, KENTUCKY 















































Carbon, Chrome, Chrome Molybdenum, Chrome Nickel, Chrome Vanadium, Molybdenum, Nickel, Nickel Molybdenum, Vanadium Billets and Slabs. 
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“In its preparation it has not been regarded as sufficient merely to point out 
the special properties of the argentiferous and arsenical coppers, but as a background 
for an understanding of these there has been compiled a general account of copper 
itself in all its phases. The monograph constitutes one of the most authentic and 
complete, as it is certainly the most up-to-date, of compendiums on the properties 
and uses of the metals. Nowhere else will such modern knowledge of this an- 
cient metal be found in so few pages.”—From the foreword. 


ARSENICAL and ARGENTIFEROUS 


COPPER 


By J. L. Gregg, Metallurgist, Battelle Memorial Institute 
With a Foreword by H. Foster Bain 


Director, Copper and Brass Research Association 


8 Chapters 


Ll a A. C. S. Monograph No. 67 


$4.00 








& " CHAPTER CONTENTS 


HistoRICAL AND GENERAL 


Other Interesting Books Copper and Its Alloys in Ancient Times—The History and De- 
velopment of Copper Mining—The Development of Copper 
Refining—Classification of Copper by Origin and Uses. 


Siemens-Konzern—Beryllium . $10.00 PROPERTIES AND Uses oF Copper 
Physical Properties—Electrical Conductivity-—Chemical Proper- 
ties—Uses of Copper. 


Riegel—Industrial Chemistry . 6.00 


ARSENICAL AND ARGENTIFEROUS COPPER 
Geology of Lake Copper—Concentration—Smelting and Refining 
itis i —Casting—Mechanical Working. 
Industrialized Russia—Alcan < 
; CONSTITUTION OF ARSENICAL AND ARGENTIFEROUS COPPER 
PO fore ce ck « Ce 3.00 


The Copper-oxygen System—The Copper-arsenic System—The 

Copper-silver System—Complex Alloys. 

Tammann—Metallography 5 abe 7.00 ELECTRICAL AND THERMAL PROPERTIES OF ARSENICAL AND 
ARGENTIFEROUS COPPER 

The Effect of Oxygen on Electrical Conductivity—The Effect of 


Shannon—Sheet Steel and Tin Arsenic on Electrical Conductivity—Electrical Conductivity of 

Argentiferous Copper—Influence of Magnetic Field on Electrical 

Plate Pe ee ne so 5.00 Conductivity—Thermal Electromotive Force—Thermal Conduc- 

tivity—Thermal Expansion. 

. . “tr ARITC > weTtEe a —- ip ARGENTIFER- 

Deller—Principles of Patent MEc HANICAL I ROPERTIES OF ARSENICAL AND ARGE 
; ous CoprpeR AND CopPperR ALLOYS 

Law for the Chemical and Effect of Arsenic on Tough-pitch Copper—Deoxidized Arsenical 

. : Copper—Effect of Silver on Mechanical Properties of Copper— 

Metallurgical Industries 6.00 Effect of Arsenic and Silver on the High-temperature Prop- 


erties of Copper—Effect of Arsenic and Silver on the Annealing 
Temperature of Copper—Effect of Arsenic on the Mechanical 
Properties of Copper-base Alloys. 


Condensed Chemical Dictionary ' 
Binding Buckram ........ 10.00 CORROSION OF ARSENICAL CopPpER AND BRASS 


Principles of Corrosion-chemical—Electrochemical Principles— 
Season Cracking—Atmospheric Corrosion—Fresh-water Corro- 
sion—Sea-water Corrosion—Gaseous Corrosion at Elevated Tem- 


a- —_ peratures. 


Uses or ARSENICAL AND ARGENTIFEROUS COPPER 
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PAGE NEWS 


What’s Going On in the Nickel Alloy 
World—The New Economies—The New 
Equipment—The New Records for De- 
pendability and Long Machinery Life 
—Read the Story Month by Month in 
““Nickel Steel Topics” and “‘Nickel Cast 
Iron News’’—Sample copies on request 
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Economy in Use of Alloy Iron Dies 
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NICKEL CAST IRON NEWS 


In November Issue 
1. Life of Coke Crusher Rolls Increased 6 Times by Use of 
“Ni-Hard” Iron. 


2. Largest Municipal Power Plant Uses Giant Diesel En- 
gines with Nickel Cast Iron Parts. 


3. New Jack for Knee-Action Automobiles Built Largely 
of Nickel Cast Iron. 


4. 50,000 Miles of Trouble-Free Marine Service is Record of 
Nickel Iron Cylinders and Pistons in Unaflow Type Engines. 


5. Alloy Iron in Air-Conditioning Equipment. 


6. “Pancake” Engine Developed for Increasing Capacity 
of Buses, Makes Large Use of Alloy Cast Irons. 
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NICKEL STEEL TOPICS 


in December Issue 
1. Welded Nickel Steel Vessels for Low Temperature Oil 
Refining Operation. 


2. “Rainbow” and “Endeavour’’ Mast Braces Made Stronger 
and Lighter by Use of Nickel Chromium Steel. 


3. New Nickel Molybdenum Steel for Bakelite Molds. 

4, 24-Wheeled Vehicle Built in England to Travel Over Dark- 
est Africa Uses Nickel Steels in Vital Parts. 

5S. Weldless Steel Chains Made by Special Mill with Rolls 
of Nickel Alloy Steel. 

6. Paper Mill Effects Important 
Nickel Steel Rolls. 











Savings Using 344% 








THE INTERNATIONAL NICKEL COMPANY, INC., G7 WALL STREET, NEW YORK, N. Y. "4 


Miners, refiners and rollers of Nickel. Sole producers of Monel Metal. 
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TIN COKE FOR BLAST FURNACES 









































R. A. Mott anp R. V. WHEELER 


Being the First ‘Report of the Midland Coke Research Committee 


C. L. MANTELL A. C. S. Monograph No. 51 


353 Pages Illustrated $5.25 
267 Pages Heavily illustrated in text and separate plates $8.00 
A comprehensive survey of the various phases of the 


production of tin from its ores to its commercial appli- This book records the results of the work of a com. 

cation. The history, physical and chemical properties, mittee composed mainly of representatives of the col 

and the production, distribution, and consumption of users, and coke producers. It is based on large-scale 

the metal have been presented and discussed from the and ‘laboratory tests made at ‘coke-ovens ‘and blast . 
viewpoint of the chemist, the metallurgist, and the furnaces and on research work carried out in th 

chemical engineer rather than from the viewpoint of Department of Fuel Technology of Sheffield Univer- i 
the mining engineer or the mechanical engineer. Sec- sity. The authors have reported the results in suc 

ondary tin and detinning of tin-plate scrap has been manner as to show how the different properties r 

treated from the economic as well as from the metal- quired in a blast furnace coke can be specified ant 

lurgical and chemical viewpoint. how these properties are affected by selection and 


blending of the coal charge and by the conditions oi 
coke making and handling. The scientific basis o 
which the subject has now been placed should enable 
the blast-furnace operator to specify the qualities h: 


>quires in his Ke, d th k é f > 
BEARING METALS AND coutérmn to that epecthention te thelr unamia bane: 
The book should therefore appeal to all concerned 


BEARINGS with the production, sale, and the use of coke. 


W. M. Corse A. C. S. Monograph No. 53 


ZIRCONIUM AND ITS 
383 Pages Illustrated $5.25 COMPOUNDS 


A survey of the fundamental principles and practices 


involved in the selection of bearings and bearing FRANCIS P. VENABLE A. C. S. Monograph No. 5 
metals, together with a bibliography of reference 
literature from 1900-1928 inclusive. 173 Pages $3.00 


The only book in English completely covering the oc- 
currence, preparation, properties and applications of 
this element and its compounds. A list of important 


SHEET STEEL AND TIN PLATE patents and an extensive bibliography are appended. 


oda” |S _ MOLYBDENUM, CERIUM AND 
haan 29K RELATED ALLOY | 


A practical work on the utilization of sheet steel and 
tin plate in the steel-fabricating arts. The essential STEELS 


facts concerning sheet. steel and tin plate are clearly 
set forth in everyday language, enabling the layman 


to gain therefrom an insight into the possibilities and H. W. Gutrett AND E. L. MAcK 4A. C. S. Monograph No. 22 
limitations of these important kinds of steel products, 

bo soy Nee — aI par pt og ae ae 299 Pages Illustrated $4.25 
ses e ar, ¢ IOSSIDIY risuailize Ww ses, oO : : +3 

these Rey ya ey rg . . an Shes Describes the sources and chemical properties of the 

x alloying materials and the physical and engineering 


properties of the alloy steels containing them. 


METALLOGRAPHY TITANIUM, with Special 
Reference to the Analysis of 
Titaniferous Substances 


GUSTAVE TAMMANN 


Translated from the Third German Edition 


Pa > 4 ‘ a le sclie Swe" so . r " ~ f ; 
By Reginald S. Dean and Leslie A. Swe: son Wituiam M. THORNTON, Jr. A. C. S. Monograph No. 33 
~ -" 
388 Pages Illustrated $7.00 262 Pages Illustrated $3.75 
A textbook. A translation of the leading German Following an introductory portion covering the eae 
treatise on this subject covering most completely the currence, general chemistry and industrial app orentine 
chemistry and physics of metals and their alloys. The of titanium, the author presents an exhaustive tre its 
author has evolved a system of metallographic on the detection and estimation of titanium. 7 the 
theory which is distinct from that of any other school various associations, having particularly in min 
of metallurgists. requirements of the practical analyst. 


‘ “ i . West 42d St- 
Reinhold Publishing Corporation mech tak: 
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USS Hicu Tensizte Streets are effecting changes in car 
construction, as revolutionary as were the transitions from 
wood to steel equipment. 


Railroads, traction lines, bus and truck companies will find 
it economy to operate light and modern equipment —in 
view of the lower costs and greater efhciency obtained 
from designs employing these new steels. 


The three grades of USS High Tensile Steels here described have a 
wide range of adaptability, and are available at moderate cost. Supplied 
in Plates, Shapes, and Bars—also in Strips, Sheets, Light Plates, Rods, 
Wire and Wire Products, Pipe and Tubular Products. 


Nore: If Steels of still higher tensile stre anil and corrosion resistance are required, we 
recommend our U § § STaINn.ess and Heat Resisting Steels, the practical maximum of 
these qualities being reached in the U $$ 18-8 grade. Full dose will be sent upon request. 


—— 


COR-TEN 


—a low Chromium Copper Silicon 
Steel of marked strength and utility. 
Resistance to atmospheric corrosion 
is conservatively estimated at from 
four to six times that of mild steel. 


USS 
MAN-TEN 


— a lower-priced medium Manga- 
nese Steel of impressive strength, 
for uses where corrosion resistance 


of USS COR-TEN is not required. 


—a strong structural Silicon Steel 
of still lower price, for use where 
neither the atmospheric corrosion 
resistance of USS COR-TEN, nor 
the particular physical properties 
of USS MAN-TEN are essential. 




















Address the Following Manufacturing Companies for Literature and Information 





AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 


AMERICAN STEEL & WIRE COMPANY, Chicago 
CARNEGIE STEEL COMPANY, Pittsburgh ILLINOIS STEEL COMPANY, Chicago 


P. 
acific Coast Distributors—COLUMBIA STEEL COMPANY, San Francisco, Calif. 


COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 


Export Distributors—UNITED STATES STEEL PRODUCTS COMPANY, New York, N. Y. 


Ww. Wi Wt - OA 5) B tin ULL Shida 
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IF YOU WANT 


MODERN 


HB-10 High Speed Furnace 
(With Atmospheric Control) 


FOR 


Air Tempering 


Ait Superheating 
Annealing 
Aluminum Melting 
Brass Holding 


Carburizing 











“AMERICAN” 


ELECTRIC FURNACES 


FURNACE thee 
EQUIPMENT 




















B-20 Pre-heating Furnace 
(With Atmospheric Control) 





Cyaniding NA-21 Air Tempering Furnace . 
ial 

EE Nitriding 
Forging Normalizing 
High Speed Hardening Oil Tempering 
Lead Hardening Pre-heating 


CALL ON THE 


American Electric Furnace Company 


29 VON HILLERN STREET, BOSTON, MASSACHUSETTS 


We will gladly furnish you with data on equipment to handle 
your problem. Why not write us to-day? 
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“Remarkable Unitormity of An 


The double return recuperative furnace shown above was recently installed 
for annealing coiled brass sheet in the plant of a prominent brass and 
copper company. This furnace can also be used for bright annealing. The 
material is automatically pushed through the successive cycles of operation 
at definite time intervals. The time and temperature are automatically con- 
trolled. According to the purchaser, this furnace “gives remarkable uni- 
formity of anneal” and “the economies effected are very high.” 


Other recent installations include continuous, controlled atmosphere 
furnaces for bright and clean annealing ferrous and non-ferrous products 
including tubing, wire, strip, sheet, stampings and other finished and un- 
finished products—furnaces for continuous brazing or joiring of metal 
parts and for heat treating with complete absence of scale. 


Our engineers will be glad to consult with 
you on any of your heating or heat treating 
problems. No job is too large or too difficult. 


We Build the Furnace to Fit Your Job—For Oil, Gas or Electric Heat. 


The Electric Furnace Co., Salem, 


Head Office and Works of The Electric Furnace Company. 
Salem. Ohio—located on the main line of the P. R. R.—the 
largest plant in the country devoted exclusively to designing 
and building industrial furnaces aod auxiliary equipment. 








Return Recuperative Furnace 
Anneating 6,000 Lbs. Brass per Hour 


hiéal 





Ohio 
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CORELESS INDUCTION 
FURNACES 


AJAX ELECTROTHERMIC CORP., TRENTON, N. J: 


G. H. CLAMER, Pres. and Gen.“Mgr. E. F. NORTHRUP, V. Pres. and Tech. Adviser 
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